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ARTICLE I. 

Bxperimtnis and Ob/ervations on ike Compound of Sulphur and 
Fhojphorus, and the dangerous Explqfions it makes when ex^ 
pofedtoHeat, Frederick Accvm, PraRical Clrnnif 
and Teacher of Chemifiry. Communicated by the Author. 

Margraff, I believe^ was the firft who noticed the Compound of 
combination of phofphorus and fulphur; and Pelletier 
amined afterwards this compound, and pointed out Tome of firft eximlntd. 
its properties*. The latter philofopher Ihowed, at leaft, 
that the compound refulting from the union of phofphoruf 
and fulphur, in different proportions, is infinitely more fufible 
than either of them taken feparately. Repeating the experi- 
ments of the French philofopher, 1 had no appreheniion that not fuppofW to 
the combination of thefe two iimple bodies was attended, 
under certain circuroffanceSf with confequences which might 
prove fatal to the chemical operator. And it is with the view 
of preventing my brother chemifts from (ailing a facrifice to 
unexpedled dangers, that I (hall relate an accident, which 
might have been attended with the mofi dangerous con- 
fequences, before I flate the properties which charederife 
the compound which is the foisjefi of thefe lines. The ac* 

• Journal de Phyfique, xxxv. 383. 
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2 ^ COMPOUND OF SULPHUR AND PHOSPHORUS. 

Veif 4Mgcroufl'^q|jlR|}t*‘^iuded to, happened in the following manner: Half 
SS^SoiZblMrion ounqi^ of phofphorus, cut into pieces of the fize of a pea, 
o^lfin ounce Was intr^uced into a Florence flalk, containing about ten 
ounces, dfjvater ; one ounce of fulphur broken into fragments 
aod on^ of fame fize was added, and the whole placed on a 

^ minutes the union of the plibf- 
and fulphur was effeded. On leaving the whole in 
theheated fand, for about ten minutes longer, the empty part 
of the fialk became filled with denfe white fumes, which in- 
creafed more and more ; being unable to obferve what change 
was taking place, I carefully removed the flatk out of the 
fand-bath, and agitated the fluid in fuch a manner, that the , 
fufed compound of phofphorus and fulphur ftill remained under 
the furface of the water. But the inflant this was done, tiie 
whole cMjiloded in my hand with a tremenduous report ; the 
mixture of the burning phtfphorus was thrown into my face, 
and occafioned very painful wounds; the pieces of the Florence 
ilafk were fcattered all over the laboratory, as fine as fand, 
and the larger parts of the neck of this veflel were driven into 
my right hand, as well as into the wall, to a confiderable 
depth. 

Repetition of Anxious to . underfland the nature of this unexpefted ex- 
with ifnwfl«*^and ^ again cxpofcd to heal, in a fimilar manner, two 

alfo with larger drachms of phofphorus and half an ounce of coarfely powder- 
fulphur, in a finall ilatk containing four ounces of water, 
plofioii as before. The mixture, after having been left in a heated fand-bath 
for about ten minutes, exploded with prodigious violence, 
and a flafh of /ire rofe up to the ceiling. The fame experi- 
ment was repeated with larger quantities of phofphorus and 
fulphur, three fucceflive times, with flmilar effeds. Thefe 
experiments were made at the laboratory, and in the prefence 
of the Right Honourable Lord Camelford, who liberally 
fupplied the materials for thefe and the following experiments, 
and permitted them to be made on his preroires« 

Another ac- Before I advance any thing further concerning the accenflon 
fion*of compound, I beg leave to relate one inftance more of 

-aaCBre. a flmilar nature, which happened lately in my own laboratory. 

Mr. Garden, a philofophical gentleman immerfed into a 
veflel filled with warm water, a vial containing fix ounces of 
phofplMrus, to which had been previoufly added one drachm 
of a mixture of phofphorus and fulphur. The contents of 

the 
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COMPOUND OF SULPHUR AND PHOSPHORUS. 

the vial* being liquified, (which was the intent of impseFfing 
it iitto heated water) he removed the vial out of the fluid, ^ 
taking care to clofe its orifice with his finger, and tbep agitated 
it gently. The moment this was began the vial burfl to 
pieces with a report like a gun, the burning mixture was 
thrown in all diredions, and the whole laboratory was filled 
for fome hours with a very denfe cloud of w hite vapours. 

Being thus/ufficiently convinced of the danger which attends Careful «ramt« 
the combination of phofphorus with fulphur, under fuch 
cumflances, 1 introduced into a Wedgwood’s tube clofed atrhofphotutt 
one end, two drachms of phofphorus, and double that quantity 
of fulphur. 1 then added four ounces of water, and doled diftiiUcioa* 
the other extremity of the tube wdlh a cork, into which a 
bended tube was cemented, which terminated under a glaf« 
cylinder filled with mercury, flanding inverted in a bafon 
containing the fame fluid. I then recltned the tube, and 
applyed heat to that part which contained the phofphorus and 
fulphur; on increafing the heat^ gradually a quantity of gas Girded • gat 
was collected, which amounted to nearly two quarts, 
no explofion took place. 

To learn the nature of this gas, 1 transferred a quantity of wIiIlH, addad to 
it into the water apparatus, and agitated it in contact 
that fluid ftrongly for a few minutes. Its volume was now fluid; 
confiderably diminifhed. On repeating the experiment in 
diflilled water, it was found that this fluid abforbed nearly ^ 
of its own bulk. On fending up one part of atmofpheric air but took Are 
into a cylinder holding fix parts of this gas, an 
inflammation enfued, the cylinder became filled with white mon air wxs 
fumes, and a white cruft lined the inner furface of the glafs. 

Finding thus that the galbous product was decompofable by 
atmofpheric air, 1 collected another quantity of gas, in a fimilar The refidue of 
manner as before ; and mingled it gradually with oxigen 
gal till no further accenfion enfued. The gas left behind ,jote.**^** 
amounted to of the whole. It had all the properties of 
nitrogen gas. 

The white flakes which were coUeded from the fides of the The 

gla(s cylinder, as well as from the furface of the mercury over^'"? 

1 . • . . . « 1 -rt ^ . .1 fulphurjc and 

which the experiments were made, attracted moifture rapidly, phofpherieasidi* 
and became converted into a cream*like fluid. They confifled 
of fttipliur, fulphuric and phofphoric acids. # ^ 

B 2 Oxigenatad 
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COMPOVVD OP SULPHUB. AND PHOSPHORUS. 

I * 

Oxigjenized mariatic acid gas a£led more violently than 
oxigen ga8» when mingled with this gafeous compound over 
mercury; the refult was a confiderable detonation, accom* 
panied with vivid green light and denfe white vapours. 

The f[a& wj/ From the refults of thefe experiments it becomes obvious, 
th»eterc a gas under examination was a compound of hydrogen, 

gen,"1’uiphur,™" fulphuf, and phofphorus. And if we rcafon from the nature 
and phofphorus;of the produ6tion of this gas, it is evident, thi|t, during the 
adion of the phofphorus and fulphur upon water, the latter 
formed by the fluid is dccompofed, though neither fulphur nor phofphorus 

effed this decompofiiion ; this therefore is 
that fluid is not fufficicnt to account for the uaexpeded explofion before 

i'hofphurrt of In order to fee whether phofphuret of fulphur were capable 
fulphur can de- decompofing water in common temperatures, two ounces 
at the^mmon covered in a vial with eight ounces of water, and 

temperature. put afide for furthcr)cxamination. The vial having been left 
unobferved, locked up in a clofet, fur fome weeks ; the corks 
was found to have been thrown out of the vial» and the whole 
iniidc of the clofet, which had been painted with white lead, 
was completely blackened ; the parts nearefl to the orifice of the 
vial had a metallic afped, The fluid which was decanted 
from the phofphuret of fulphur had a milky appearance, its 
odour was like that of water lirongly impregnated with ful. 
phurated hidrogen ; its fafte was uncommonly naufeous. It 
had a firong adion on the greater number of metallic oxides. 

On mingling it with concentrated nitrous acid, a confidera- 
ble precipitate enfued, which after being dried on expofure to 
air, was luminous in the dark and became converted into 
fulphur. Another quantity of the water which was fufTered 
to evaporate, fpontaneoufly depofited cryflals of a lemon 
yellow colour, but of an indeterminate* figure. There re- 
mained, therefore, no doubt but that phofphuret of fulphur is 
capable of decompofing water at ufual temperatures. 

As phofphuret Phofphuret of (blphur, compofed of three parts of phofphorus 
one of fulphur, hat ulfo the property of decompofing «t* 
freiter rapidity mofpberic air with great rapidity. It may, therefore, be 
employed more advmtigeoufiy for endioinetrioid procefles 
bet^endio.than either phofphorus, or the fulphuiets of earths, 
mnncal sgent. ^ mCtals. If into » 4ry glafs tube cloM at the top, and 

graduated 
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COMPOUND OF SVLFHUN AND FROSFHOllVI. 

t 

graduated into equi-diftant partSj a quantity of phoTpkmt of 
fulphur^ freed from adhering water* be poured* and agitated 
in the tube, fo as to line a confiderable part of it within, a 
vaft quantity of white vapour is produced the moment the tube ^ 
is immerfcd in water ; fo as to exclude the air. The vapours 
will be abforbed by the water, and when no further clouds 
appear, the procefs is at an end. The refiduary gas will 
then be found to be the quantity of nitrogen gas, which was 
contained in the air experimented upon in the tube. This 
procefs is far more expeditious than the flow combuflion of 
phofphorus. I mufl, nevertbelefs, remark, that phofphuret Thii phorphant 
of fulphur like all other Jkbftances hitherto employed ^r 
cudiometry, cannot be abfolutely depended upon for af- tion of Ghanilng 
certaining the abfolute quantity of oxigen, contained in a^^^'*^^**** 
given portion of atmofpheric air. For as foon as the abforp* 
tion of oxigen is compleated, tlie remaining nitrogen exercifes 
an action upon the phofphorus,. by means of which its bulk 
becomes increafed. From a number of experiments made with 
that view with this eudiometrical fubftance, I am led toThethange Is 
believe that the volume of nitrogen gas, never increafes ^ 

much as to f part ; confcquently the bulk of the refidunm, 
diminifhed by ^ gives us the bulk of the nitrogen gas of the 
air examined ; which bulk fubtraded from the original mafs 
of air* indicates the proportion of oxigen gas contained in it. 

Phofphuret of fulphur of the above compofltion alfo de- Thii phofphurft 
compofes nitrous acid with uncommon rapidity at 
temperatures. If one part of phofphuret of fulphur be in- rapidly, 
troduced in the cold into four or fix of concentrated nitrous 
acid* a violent afiion takes place, the acid is decompofed, 
and both the phofphorus and fulphur are oxigenized, at the 
expenie of the oxigen of the nitric acid. A clear foluiion is 
obtained* from which pbofphoric and fulphuric acid may be 
feparated in the ufual manner. 

Phofphuret of fulphur is foluble in exprefled or fat oils. If 
one part of this compound, freed from adhering moifture as [q 
much as poffible* be triturated in a Wedgwood's mortar, with ^ 
fix parts of oil of almonds or olives, a liquid phofphorat is 
obtained* which is far fuperior to that produced in the ufua] 
manner from mere phofphorus. This liquid phofphorus (hines 
and gives a very fine liquid pbofphorus, with a beaulifulA'ellow 
iight. It may be rubbed over the fiice, hands, &c. without 

injury* 
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Which U un- 
commonly lu- 
minoui. 


Beautiful ex- 
periment of a 
luminoui 
Ihower. 


Caution againft 
beat. 


Phofphuret of 
fulphuris folu- 
ble in echcr* 


Luminous phe- 
Bomcna. 


Phofphuret of 
fulphur in oil of 
turprntinei and 
other volatile 
oils* 


Sparingly in 
alcohol. 


It takes fire In 
ox. mur. .cid 

!«• 


injury, tprovided the fluid be per fe£fy tranfparent, and con* 
fequenlly contains not a particle of phofphuret of fulphur me* 
chanically fii (pended. 

The luminous properly of this liquid phofphorus is fo con- 
fiderable, that about 4oz. of it, when contained in a common 
fize wine decanter, gives a fufficient light to difeern objects at 
a confidcrable diflance in a large room, the moment the decan- 
ter is unftopped. 

Equal parts of this liquid phofphorus and oil of turpentine, 
when agitated together and poured out of any convenient per- 
forated veifel, exhibits a beauliful phenomenon, greatly re- 
feniblinga luminous rain, or fliower of fire. 

Tiiough a liquid phofphorus may be obtainedi as directed 
before, no attempt (liould be made to apply heat to a mixture 
of phofphuret of fulphur. For an explofion was always the 
refult whenever I attempted any procels of that Kind. 

Phofphurejt of fulphur is folubie in fulphuric and nitric ether. 
If cither of thefe fluids be fuflered to (land for fome weeks, 
over a quantity of phofphuret of fulphur in a clofed vial ; part 
of the compound becomes dilToIvcd in the ether. If the ether 
be (uflered to evaporate fpontaneoufly, or when aflifled by 
heat, a multitude of exceedingly fmall cTyftaisare led behind, 
which fliinc in the dark with a brilliant yellow light. A piece 
of cloth dipped into this ether appears luminous in the dark all 
over, but in a few minutes this luminous appearance ceafes, 
and the whole appears to be (prinkled over with gems. If a 
feather, or piece of tow, be dipt in water, and then thrown 
into a bottle containing ether impregnated with phofphuret of 
fulphur ; at the moment of conla6l of the two fluids, a fudden 
light of a yellow colour fpreads through the air, undulates along 
the furface of the fluid, and illuminates the whole bottle. 

Phofphuret of fulphur is folubie in pure or redified oil of 
turpentine, oil of rofemary, oil of lavender, and in the reltof 
the volatHe oils met with in commerce. The folutions are all 
luminous in the dark, and depofil the phofphuret of fulphur 
when (lowly evaporated, in the form of needle-lhaped cryftals. 
Highly rectified alcohol takes up a fmall quantity of phofphuret 
of fulphur, the alcolic folution is decompofable by (he addition 
of water. 

PhoTphuret of fulphur takes fire fpontaneoufly in oxigenized 
muriatic acid gas. If a finl^ll quantity of dry phofphuret of fuU 

phur 
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COMPOVNO OP (VLPHVIt ANB PHOSPHOK US. 

pbur be introduced into a metallic fpoon^ and then immerred 
in a bottle filled with oxigenized muriatic acid gas; the com* 
pound inflantly kindles and burns with great vividuefs. The 
refults of this experiment of courfe are phofphoric, fulphuric, ^ 
and muriatic acids. 

Phofphuret of fulphuri when in aflate of inflammation burns When alr^y 
alfo in nitrous gas« and in gafeous oxide of nitrogen. rinuesto burntn 

If a piec^ of cotton be impregnated with phofphuret of ful- nitrous gas and 
phur, and then furrounded with wool or tow, and placed nitrou* 

der the receiver of an air-pump* the compound fliines with a Combuftlon in 
beautiful yellow light, which increafes in proportion as the air pneumaik 
is more rarefied. On re-admitting a fniall portion of air, a advantagioufl^ 
beautiful Coram or Aurora Borealis pervades the receiver. If performed on 
a thermometer be included into the cotton containing the phof- '**** 
phuret of fulphur* it rifes in proportion as the light increafes, 
and in this refpedt, as well as in the former, the phofphuret of 
fulphur anfwers better for this experiment, which was firfl no. 
ticed by Van Marum, who made ufe of phofpborus. 

The formation of phofphuret of fulphur fecins not to be at- No heat ii dc- 
tended witli any change of temperature, as is faid to be always Ihe^oomblnition 
the cafe in all chemical combinations whatever. For if tiie of phofphorus 
phof^horus and fulphur be immerfed in heated water, at a dif. ** 

lance from each othery together with a ihermometer, no in- 
creafe or decreafe of temperature could be obferved by means 
cf the moft delicate inftrument. The compound of phofpho- Uismorepol- 
rus and fulphur a6ls more violently in deflroying animal life, ^h^Jhuru*, 
than phofphorus alone. A cat which bad eaten two grains of 
phofphorus repeatedly without impunity, died within half an 
hour after having fwal lowed one grain of phofphuret of ful- 
phur. 

out ComptanSireet, Soho, 

Avpifi 16 , 180 S. 


II. Ohfcrxaiioiu 



TRAHSIT tr MERCVar. 

I 

n. 

(Conoludedjrmn Page 304. Vol. V } 

Objervatzons of the Tranfit qf Mercury over the Diflt if the Sun; 
to which is added, an JnveJHgation of the Caufes which often 
prevent the proper ABUm qf Mirrors. By William Hee- 
LL.D.F.R.S. 

****^'^ ^ 10-feet refledlor, and magnifying power of ISO, I 

faw the corrugations of the luminous folar furface, up to the 
very edge of the whole periphery of the dilk of Mercury. 

27'. When the planet was fufficiently advanced towards 
the largeft opening of the northern zone, I compared the in* 
tenfily of the blacknefs of the two oljeQs ; and found the diflc 
of Mercury confiderably darker, and of a more uniform black 
tint, than the area of the large opening. 

10** 32^. The preceding limb of Mercury cuts the luminous 
folar clouds with tlie molt perfect fliarpnefs ; whereas, in the 
great opening, the defcending parapet, down the preceding 
fide, was plainly vifible. 

It (hould be remarked, that the infirument here applied to 
the fun, with the moderate power of 130» is the fame ]0-feet 
rcfle^or which, in fine nights, when directed to very minute 
double liars, will (how them difiindly with a magnifier of 
1000. 

OieatmagnU Having often attempted to ufe high magnifiers in viewing 
fying power not the fun, I wilhed to make another trial ; though pretty well 
Itoible to the j ^ot fucceed, for reafons which will appear 

hereafter. 

With two fmall double convex lenfes, both made of dark 
green glafs, and one of them having the fide which is near^ 
the eye thinly fmoked, in order to take off feme light, I viewed 
the fun. Their magnifying power was about 300; and I law 
Mercury very well defined; but that complete diftinAnefs, 
^ which enables us to judge with confidence of the condition 
of the objeA in view, was wanting. 

With a fingle eye-glafs, fmoked on the fide towards the eye, 
aivl Bonifying 460 times, I alfo faw Mercury pretty well 
defined ; but here the fun appeared ruddy, and no very mi- 
nute objeAs could be perceived. 

11 ^ 




TKANtlT OP MMCUUY. 

• 

1 1^ 28^ The planet having advanced towards Ijie pre* Obfervittoai sf 
ceding limb of the fun, it was now time to attend to the 
pearances of the interior and exterior contaQs. 

1 1^ 32'. 10-feet reiieAor. The whole diflc of Mercury is as Not the letft 
iharply defined as poflible; there is not ^he lead appearance 
of any atmofpberic ringj or different tinge of light, vifible ibout Mereury. 
about the planet. 

1 37 \ Appearances remain exadlly as before. 

1 42^. The fliarp termination of the whole mercurial diflc, 
appears to be even more flriking than before. This may be 
owing to its contrad with the bright limb of the fun, which, 
having many luminous ridges in the northern zone, is remark* 
ably brilliant about the place of the planet. 

11^ 4V. I was a few moments longer writing down the At the Interior 
above than I fliould have been, to fee the interior contad lo 
completely as I could have wilhed ; however, the thread of the run'i limb 
light on the fun's limb was but jud breaking, or broken ; but |||eKufyf^ ^ 
no kind of diftortion, either of the limb or of the diflc of Mer- 
cury, took place. 

The appearance of the planet, during the whole time of its nor Sartii| the 
emerging from the fun, remained well defined, to tlie 
lad. 

The following limb of Mercury remained fliarp till it reached 
the very edge of the fun's diflc ; and vanilhed without occa- 
fioning the fmalled diftortion of the fun’s limb, in going oflT, 
or fuffering the lead alteration in its own figure. 

As toon as the planet had quitted the fun, the ufual appear- 
ance of its limb was fo indantly and perfedly redored, that not 
the lead trace remained whereby the place of its difappearance 
could have been didinguilhed from any other adjacent part of 
the folar diflc. 

It will not be amifs to add, that very often, during the tranfit, N« fignt af 
I examined the appearance of Mercury with a view to 
figure, but could not perceive the lead deviation from afphe- 
rkat form ; fo that, unlefs its polar axis Aiould have happened 
to be fituated, at the time of obfervation, in a line drawn from 
the eye to the fun, the planet cannot be materially flattened at 
its poles. 


oBssavarioKs 
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TRANSIT or MERCURV* 


The •£lion,of' 
lefledting tele- 
icopes is very 
diR^ent at dif* 
lereoK times. 


Whether moif- 
foR in the air 
iflipedes the 
•Aion of tele- 
leopef* 


OBSERVATIONS AND EXPERIMENTS RELATING TO THE 

CAUSES WHICH OFTEN AFFECT MIRRORS, SO AS TO 

PREVENT THEIR SHOWING OBJECTS DISTINCTLY. 

It is well known to aftronomers, that tekfcopes will a6t very 
difFerently at dinercnt times. The caufe of the many difap- 
pointmcnts they may have met with in their obfervations^ is 
however not To well underftood. 

Sometimes we have feen the failure aferibed to certain tre« 
mors, as belonging to fpecula ; and remedies have been pointed 
out for preventing them. Not unfrequently again, the tele« 
fcope itfelf has been condemned ; or, if its goodnefs could not 
admit of a doubt, the weather in general has beeq declared 
bad, though podibly it might be as proper for diftindt vifion as 
any we can expedt in this changeable climate. 

The experience acquired by many years of obfervation, will 
however, I believe, enable me now to affign the principal 
caufe of the difappointmenls to which we are fo often expofed. 
Unwilling to hazard any opinion that is not properly fupported 
by fadts, 1 (hall have recourfe to a colledtion of occafional ob- 
fervations. They have been made with fpecula of undoubted 
goodnefs, fo that every caufe which impeded their proper ac- 
tion mufl be looked upon as extrinfic. I (hall arrange thefe 
obfervations under different heads, that, when they have been 
related, there may remain no difficulty to draw a few general 
concluiions from them, which will be found to throw a con- 
iiderable light upon our fubjedt. 

Moifture in tlic Air* 

(1.)' Odlober 5, 1781. 1 fee double liars, with 460, com- 
pletely well. The air is very damp. 

(2.) Nov. 23, 1781. 15^ SO'. The morning is uncom. 
monly favourable, and I fee the treble liar ^ Cancri, with 460, 
in high perfedlton. The air is very moill, and intermixed with 
palling clouds. 

(S.) Sept. 7, 1782. I viewed the double Her preceding 
12 Camelopardalis,^ with 932. In this, and feveral other 
fine nights which 1 have lately had, the condeniing moidurp 
on the tube of my telefcope has been running down in flreamsj 
whLh proves that damp air is no enemy to good vifion. 

^ See Phil. Tranf. Vol. LXXV. Part 1. page 68 $ II. 53. 

(4.) Dec. 
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TRANSIT OF MERCORT. 

(4.) Dec. 28, 1782. 17*^ 30'. The water condejifing on 
my tube keeps running down ; yel I have feen very well all 
night. 1 was obliged to wipe the objedl-glafs of my finder 
almoil continually. The fpecula, however, are not in tlie leafl 
affedted with the damp. The ground was fo wet that, in the * 
morning, feveral people believed there had been much rain in 
the night, and were furprifed when I affured them there had 
not been a ^Irop. 

(6.) Feb. 19, 1783. I have feen perfedtiy well till now * 
that a frofl is coming on ; though Datchet Common, which is 
juft before my garden, is all under water; and the grafs on 
which 1 ftand with my telefcope is as wet as poffible. 

(6.) F.eb. 26, 1783. All the ground is covered with fnow; 
yet 1 fee remarkable well. 

(7.) March 8, 1783. The common before my garden is all 
under water ; my telefcope is running with condenfed vapour; 
not a breath of air ftirring. 1 never faw better. 

(8.) Auguft 25, 1783. My telefcope ran with water all 
the night. The fmall fpeculum, which fometimes gathers 
moifture, was never aifedted in the 7-feet tube, but was a little 
fo in the 20-feet. The large eye-glatfes and objedt-glalTes of 
the tinders, required wiping very often. 1 faw all night re- 
markably well. 

Fogs* 

(9.) Odt. 30, 1779, It grows very foggy, and the moon is Whether ro|s 
furrounded with ftrong nebuloiity ; neverthelefs, the ftars are 
very diftindt, and the telefcope will bear a confiderable power, teletmpei. 

(10.) Auguft 20, 1781. It is fo foggy that I cannot fee an 
objcdl at the diftance of 40 feet ; yet the ftars are very diftindt 
in the telefcope. By an increafe of the fog, » Pifeium can no 
longer be feen by the eye ; yet, in the telefcope, it being dou- 
ble, I fee both the ftars with perfedi diftindlnefs. 

(11.) Sept. 6, 1781. A fog is come on; yet 1 fee very 
well. 

(12.) Sept. 9, 1781. There is fo ftrong a fog, that hardly 
a fiar lefs than 30^ high is to be feen ; and yet, in the telcN 
icope, at great elevations, 1 fee extremely well. 

* The time is not marked in the journal ; but, from the number 
of the obfervations that had been made during the nigh^, irmuft 
have been towards morning. 


(13,) Marcb 
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(15.) cMarch 9, 1783. It is very foggy; yet in the tele- 
fcope I fee the fiars without aberration, and they are very 
bright. » Serpentarii is without a fingle ray. 

(14-.) April 6, 1783. A very thick fog fettles upon all my 
* gkfles ; but the fpccula, even the 20-feet, which has fo large a 
furface, remained untouched. I fee perfectly well. 

Frofi. 

Whether froft (15.) Nov. 15, 1780; five o’clock in the morning. An 
be as excellent fpeculum. No. 2, will not a£l properly; the frofty 

vifioa by tele- morning probably occafions an alteration in its figure. An- 
feopes. other fpeculum. No. I, ads but indiflerently, though I have 

known it to fhew very well formerly in a very hard froft : for 
infiance, November 23, 1779, I faw with the fame mirror, 
and a power of 460, the vacancy between the two fiars of the 
double ftar Cafior, without the leaft aberration. 

(16.) Od. 22, 1781. Frofi feems to be no hindrance to 
perfed vifion. The tube of my 7 -feet telefcope is covered 
with ice ; yet I fee very well. 

(17.) Nov. 19, 1781. It freezes very haid, and the fiars, 
even thofe which are 50 ^ high, are very tremulou' x .ufped 
their apparent diameters to be diminiftied ; and, if I recoiled 
right, this is not the firft time that fuch a fufpicion has occurred 
to me. 

( 1 8.) Jan. 1 0 , 1782. My teleicope would not ad well, even 
at an altitude of 70 or 80 degrees. There is a firong frofi; 

(19.) Jan. 31, 1782. I cannot fee with a power of 460, 
the fiars feem to dance fo unaccountably, and yet the air is 
perfedly calm : even at 60 or 70 degrees of allitudei vifion is 
impaired, 

(20.) Feb. 9, 1782. That frofi is no hindrance to feeing 
well is evident ; for, not only my breath freezes upon the fide 
of the tube, but more than once have I found my feet fafiened 
to the ground, when I have looked long at the fame ftar. 

(21.) Od. 4, 1782. It froze very feverely this night. At 
firfi, when the frofi came on, I faw very badly, every objed 
being tremulous ; but, after fome lime, and at proper altitudes, 
X faw as well as ever. Between five and fix o’clock in the 
morning, objeds began to be tremulous again ; occafioned, I 
fitppure,«by the coming on of a thaw. 


(22.) Jan. 
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(22.) Jan. 1783. 1 made a namberof delicate^obferva- 
tions this night, notwithftanding, at four o’clock in the morn- 
ing, my ink was frozen in the room; and, at about live o’clock, 
a 20-feet fpeculum, in the tube, went off with a crack, and 
broke into two piecer. On looking at Fahrenheit’s thermo* * 
meter, 1 found it to (land at 11^. 

(23.) May 6, J783. It freezes, and in the telefcope the 
ilars feem to dance extremely. 

Hoar-froft. 

(24'.) Nov. 6, 1782. There is a thick hoar-frod; yet I fee Ho«r froE g fa 
extremely well. It feems to enlarge the diameters of the flars ; ***** 

but, as I fee the minuted double dars well, the apparent en- 
largement of the diameters mud be a deception. 

(2.5.) Dec. 22, 1782. There is a drong hoar-frod gather* 
ing upon the tubes of my telefcopes ; but I fee very well. 

Dry /liV. 

(26.) Dec. 21, 17S2. The tube of my telefcope is dry, Dry air inlmirtl 
and I do not fee well. 

(27.) April 30, 1783. The ftars arc extremely tremulous ^ 
and confuted ; the outdde of tlie tube of my telefcope is quite 
dry. 


Uoi'thern Lights, 

(2S.) Sept. 25, 1781. There arc very drong northern Northern lighti 
lights; their flafliiug does not feem to interfere with 
fcopic vifion ; but all objefb appea* tremulous, and indif- telefcupei. 
ferently defined. 

(29.) Aug. 30, 1782. There are very bright northern 
lights, in broad arches, with white dreaks ; yet 1 fee perfect ly 
well. 

' (30l) March 26, 1783. An Aurora Borealis is fo bright, 
that n Herculis, which it covers, can hardly be feen ; yet, in 
the telefcope, and with a power of 460, I find no difference. 

I compared the dar with r Coronm, which was in a bright ^ 
part of the heavens, and in the telefcope they appeared nearly 
alike. I fufpeded n Herculis to be fomewhat more tinged 
with red than it ihould be ; and examined it afterwards, when 
clear of the Aurora : it was indeed lefs red ; but, %s lY had 
gained more altitude, the experiment was not decifive. 

Windy 
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Windy Weather* 

Wind impairs (31.) Jan. 8, 1783. It w very windy. The diameters of 
the ftars are (Irangely increaied, even thofe at 60 and 70® of 
altitude. Every (lar feems to be a little planet. 

(32.) Jan. 9, 1783. Wind increafes the apparent diameters 
of the flars. 

(33.) Sept. 20, 1783. The night has been very windy ; 
and I do not remember ever to have feen fo ill, with fuch a 
beautiful appearance of brilliant flar-light. 


Fine in Appearance* 

Weather appa- (34.) May 28, 1781. The evening, though fine in ap- 
rentiy line but pearance, is not favourable. No infirument I have will aft 
properly. The wind is in the eaft. 

(35.) Auguft 30, 1781. The ftars appear fine to the najced 
eye, fo that I can fee e Lyrae very diftindtly to be two ftars; 
yet roy telefcope will fhow nothing well. There are flying 
clouds, which, by their rapid motion, indicate a difturbance in 
the upper regions of the air ; though, excepting now and then 
a few gufts of wind, it is in general very calm. At a diftancc 
there are continual ilafhes of lightning, but I can hardly hear 
any thunder. 

(36.) Sept. 14, 1781. I fee very fmall ftars with the naked 
eye ; but the telefcope will not a61 fo well as it (hould. 

(37.) Sept. 24, 1781 • The evening is apparently fine ; but, 
with the telefcope, 1 can fee neither n Coronas nor Bootis 
double ; nor indeed can 1 fee any other ftars* well. 


Over a Building* 

Ticinityofi (38.) Auguft 24, 1783. f viewed i Bootis with 449,737» 
the'ftan indtf” indifferently. The ftar was over a 

tinft; houfe. 

(39.) 061. 26, 1780. $ Bootis being near the roof of a 
houfe, I faw it not fo diftindlly as I could with. 

The Telefcope lately brought out* 

Recent expofure (40.) 06t. 10, 1780. 6** 30'. Having but juft brought out 
telcfcopc, it will not aft well. 

diftinftnefs. 6^ 45'. The tube and fpecula are now in order, and per- 
form very well. 


2 


(41.) Jan. 



THANSIT OF MERCURY. 

(4-1.) Jan. II, 1782. To all appearance, the mon 
was very fine, but Hill the telefcope, when firfl brought out, 
would not a£t well. After half an hour’s expofure, it performed 
better. 


S'OIB" 
Tbu|V\ 

'•i C'> t 
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Confined Place, 

(4-2.) July 19, 1781. 13^15'. My telefcope would not A conflnwl pbee 
well ; and, fuppohng the exhalations from the grafs in my fcopVs"from*" 
garden to affe€i vifion, I carried the telefcope into tlic Hreet, adlini; well. 

(the obfervation was made at Bath,) and found it to perform 
to admiration. 

(43.) July 19, 1781. My telefcope afled very well; but 
a flight field-breeze fpringing up, and brufhing tlir«>ijgh the 
flreet where my inflrumenl was placed, it would no longer 
bear a magnifying power of 460. 


Hazinefi and Clouds, 

(44.) Sept. 22, 1783. The weather is now fo hazy, (hal RemarkabV 
the double flar 5C)gni is but barely viflble (o the naked 
This has taken ofl^ the rays of the large flar, fo that I now fee 
the fmall one extiemel) well, which at other times it is fo dif*- 
ficult to perceive, even with a magnifying power of 932. 

(45.) Augufl 13, 178 1 . A cloud coming on \ eiy gradually 
upon fixed liars, has this remarkable effect^ that their apparent 
diameters dimiiiifh gradually to nothing. 

(46.) July 7, 1780. The air was very haz> , hut c\lremely 
calm. I had Ar^iurus in the field jf view of the teleflope, 
and, the hazinefs increafing, it had a very bcauliiiil effect on 
the apparent diameter of this flar. For, fuppoflng the* full of One caufe of tb« 
the points*, to reprefent the magnitude wlien hrightefl, 
faw it gradually decrcafe, and atrume, with equal diflin61iiers, (tais. 
the form of all the fueceeding points, from No. I to No. lO, 
in ‘the order of the numbers placed over them. The lafl 
magnitude I faw it under, could certainly not exceed two- 
tenths of a fccond ; but was perhaps lefs than one. This leads 
to the difeovery of one of the caufes of the apparent magnitude ^ 

of the fixt flars. 


* Thefe points wiU*be infertbd in one of the plates in our next 
number. N. • « 


hocal 
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* Focal Length. 

CbfervatlonB In (47.) Nov. 14, 1801. The focal length of my 10-feet 
anS figure ™**^^^*^ increafes by the heat of the fun. I have often obferved 
fpeculam this before; the difference, by feveral trials, amounts to 8 
S* hundredths of an inch. 

^ (48.) Dec. 13, 1801. The focal length of my 10-feet 

mirror, while 1 was looking at the fun, became ihorter, con- 
trary to what it ufed to do ; but, there being a ftrong froft, 1 
guefs that the object metal grows coldeKi notwitbftanding its 
expofure to the fun’s rays. 

(49.) Nov. 9, 1802. 10** 50'. The focus of my 7 -feet glafs 
mirror became 1 8 hundredths of an inch fliorter, on being ex- 
pofed for about a minute to the fun. The figure of the fpe- 
culum was alfo diftorted ; the foci of the infide and outfide 
rays differing confiderably, though its curvature, by obferva- 
tions on the ftars, has been afcertained to be ftridiy parabo- 
lical. 

1 2** 0^. The fame mirror, expofed one minute to the adlion 
of the fun, became 21 hundredths (horter in focal length. 

The focus of a 10-feet metalline mirror, when expofed one 
minute to the fun’s rays, became 15 hundredths of an inch 
longer than it was before. 

(50.) January 9, 1803. When 1 looked with the glafs 7- 
feet mirror, feveral times, a minute or two at the fui^, it fliort- 
ened ge^ierally ,24, ,26t and ,30 of an inch, in focal length. 

Thu obfervations which are now before us, appear to be 
fulticient to eftublifii the following principle; namely. 

General prin- ** That in order to fee well with telefcopes, it is required 
murnUnd temperature of the atinofphere and mirror Ihould be 

uniform, and the air fraught with moifture.” 
qW are requifite This being admitted, we (liall find no difficulty in account- 
tedyUnBvifion. qvery one of the foregoing obfervations. 

Thiidoarinc If an uniform temperature be neceffary, a froft after mild 
applied to, w'ealher, or a thaw after froft, will derange the performance of 
our mirrors, till either the froft or the mild weather are fuffi- 
ciently fettled, that the temperature of the mirror may accom- 
fudden changei *n«date itfelf to that of the air. For, till fuch an uniformity 
of temperature; with the open air, in the temperature of the mirror, the tube, 
tiir (q c-glaffes, and I would almoft add the obferver, be ob- 
tained, we cannot expe^ to fee well. See obfervation 15f 
17, 18, 19, and 23. 


But 
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But, when a froA; though very fevere, becomes fettled^ the 
mirror will foon accommodate itfelf to the temperaturi?; and 
we (ball find our telefcopes to aS well. See obfervation 36^ 

20, 21, 22, 24., and 25. 

This explains, with equal faciltty, why no telefcope jufloroCaspafurti 
brought out of a warm room can ad properly. See obferva* 
tion 40 and 41. 

Nor can we ever exped to make a delicate obfervation, obfertpatlont 
with high magnifying powers, when looking through a door,^^®” * 
window, or (lit in the roof of an obfervatory ; even a confined 
placte, though in the open air, will be detrimental. See obfer- 
vation 42 and 43. 

It equally fliows, that windy weather in general, which mud windy weatber^ 
occafion a mixture of airs of different temperatures, cannot be 
fiivourable to diftind vifion. See obfervation 31, 32, and 33. 

The fame remark will apply to Aurorae Boreales, when they aurore borealti } 
induce, as they often do; a confiderable change in the tempera- 
ture of the different regions of air. See obfervation 28. 

But, (hould they not be accompanied by fuch a change, there 
Teems to be no reafon why they (hould injure vifion. See ob« 
fervation 29 and 30. 

The warm exhalations from the roof of a houfe in a cold the roof of aa 
night, muft didurb the uniformity of the temperature of a finall * 
portion of air ; fo that Aars which are over the houfe, and 
at no condderabie difiance, may be affeded by it. See obfer* 
ration 38 and 39. 

Sometimes the weather appears to be fine, and yet our tele* weather appa- 
fcopea will not ad well. This may be owing to drynefs occa-“**y ^ 
iioned by an eafierly wind ; or to a change of temperature, 
arifing from an agitation of the upper regions of the atmofpbere. 

See obfervation 34 and 35. 

Or, poffibly, to both thefe caafes combined together. Sec 
obfervation 36 and 37. , 

If moifture in the atmofphere be neceflary, dry air cannot 
be proper for vifion. See obfervation 26 and 27. 

And therefore, on the contrary, daropnefs, and haasinefs ofdsmpt, base; 
the atmofphere, mull be fiivourable to difiind vifion. See 
obfervation 1, 2, 3i 4, 6, and 8. 

Fogs alfo, iHrhich certainly denote abundance of mmfiure, foga, 
mud be very fisvourabte to diftind vifion. See obfervation 
10, 11, 12, 13, and 14. * 

VoL, VI.— SxPTiMBBa, G Nay, 



1 $ 


TRANSIT *bF MEK.GUKY. 


t 


Nay, if the obfervatory (hould be furroalided by water, we 
need be under no apprehenfion on that account. Perhaps, 
were we to eredt a building for aftronomical purpofes only, we 
ought not to objedl to grounds which are occaiionally flooded ; 

^ the neighbourhood of a river, a lake, or other generally called 
damp (ituations. See obfervation 5 and 7. 

It is however poflible, that fogs and hazinefs may increafe 
to fuch a degree as, at lafl, to take away, by their interpofition, 
all the light which comes from celeflial objedls ; in which cafe, 
they mufl of courfe put an end to obfervation ; but they will 
neverthelefs be accompanied with diflindt vifion to the very 
la ft. See obfervation 44, 43, and 46. 

We have now only the four laft obfervations to account for. 
They relate to the change of the focal length of mirrors in 
folar obfervations, and its attendant derangement of the foci of 
the different parts of the refleding furface; and, as fimplicity 
is one of the marks of the truth of a principle, 1 believe we need 
not have recourfe to any other caufe than the change of tem- 
perature produced by the adlion of the folar rays thatoccaftoii 
heat; which will be quite fufficient to explain all the pheno- 
mena. But, in order to ftiow this in its proper light, 1 fliall 
relate the following experiments. 

1 Ji Experiment, 

Experiments on j placed a glafs mirror, of 7-feet focal length, in the tube 
focal^cngth°in belonging to the telefcope; and, having laid it open at the 
mirrors by heat, back, I prepared a ftand, on which the iron ufed in my expe- 
' riments on the terreftrial rays that occafion heat (fee Phil. 
Tranf. for ] 800, Plate XVI. Fig. 1 .} might be placed, fo as to 
heat the mirror from behind, while 1 kept a certain objedt in 
the field of view of the telefcope. Having mcafured the focal 
length, and alfo examined the figure of the mirror, which was 
parabolical, the heated iron was applied fo as to he about 
inches from the back of the glafs mirror. The confequence of 
this w^as, that a total confufion in all the foci took place, fo that 
the letters on a printed card in view, which before had been 
extremely diftind, became inflanlly illegible. In 1 5 feconds, 
the focus of the mirror was ftiortened 2,3 inches ; in half a 
minute, 3,47 inches ; and, at the end of the minute, I found 
it no lefs than 4,59 inches fhorter than it had been before the 
' application of the hot iron. 


On 
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On repeating th^ experiment^ but placing the heated^iron no ^sperimenti qa 
more tlian | of an inch from the back of the mirror, its focal the cbanS® of 
length, in minute, became 5,33 inches fliorter. miwrs*hy Wt* 

I tried alfo a more moderate heat ; and, placing the iron at 
3 inches from the back, the focus of the mirror fliortened in • 
one minute 2,83 inches. 

A thermometer placed in contad with the refleding furface 
of the mirror, could hardly be perceived to have rifen, during 
the time in which the hot iron produced the alteration of the 
focal length. 


2d Experiments 

Every tiling remaining as before, I fufpended a fmall globe 
of heated iron in front of the mirror, at one inch and a half 
from its vertex ; and, in two minutes, the focus was lengthened 
5,3 inches. The figure of the mirror was alfo deranged ; fo 
that the letters on the card could not be diftinguilhed. 

I made a fccond trial, with the fufpended iron a little more 
heated, and brought it ns near the fiirface of the mirror as 1 
judged it to be fafe ; fince a contad would probably have 
cracked the mirror. In confequence of this arrangement, the 
focus lengthened, in one minute, 1 ,64' inch. 

On removing the heated iron, the mirror returned, in one 
minute, to within ,18 inch of its former focal length ; and, at 
tlie end of the fecond minute feemed to be nearly reflored. But 
the difagreement of the foci of the different parts of the re« 
ileding furface might be perceived for a long time afterwards^ 
and caufed an indiilindnefs of viiion, which plainly indicated 
that, under fuch circumftances, the magnifying power of the 
telefcope, 225, was more than it ought to he, in order to fee 
well. 


Sd Experiment, 

1 now changed the glafs mirror for a metallineon^; and, on 
placing the heater near the back of it, the focus of the fpecu^ 
lum, in 30 feconds, became ,77 inch Ihorler. But, conti- 
nuing the obfervaiion, inftead of Ihortening ftill farther in the 
next 30 feconds, it became ,3 inch longer, fo that, at the end 
of a minute, it was only ,47 (horter than before tlie approach 
of the hot iroOrf - ^ ^ 

C 2 Mh Expe* 
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Mh ExperimenL 

JUpcrinenti on When the fmall heated globe of the 2d experiment wa§ 
^af leng^^^ fufpendcd in front of the mirror* the focus lengthened *27 inch 

toirrari by htfat. in one minute; nor would the lengthening increafe by leaving 
the hot iron longer in its politlon. The foci in this, as well as 
in the 3d experiment! were fo much injured that they could 
not be meafured with any precifion ; and it was evident* that 
high magnifying powers ought not to be ufed with a mirror of 
which the temperature is undergoing a continual change. 

1 repeated the experiment with the iron nearly red hot ; and 
found the focus lengthened 1*48 inch in 30 feconds.. Five 
minutes after the removal of the iron* the regularity of the 
figure of the mirror was pretty well refiored: 

With a moderate heat* I had* in 30 feconds* a lengthening 
of the focus* of *57 inch ; and* in about 1 1 minute aflpr the 
removal of the heated iron* diftinft vifion was nearly refiored. 

Thefe four experiments (how, that a change in the tempera- 
ture of mirrors* occafioned by heat* is attended with an altera- 
tion of their focal length ; and alfo prove* that the figure of the 
refleding fur&ce is confiderably injured* during the time that 
fuch a change takes place. We are confequently authorifed to 
believe* that the fmall alteration in the focus of a mirror ex- 
pofed to the rays of the fun* arifes from the fame caufe. For* 
fince a thermometer, when the fun is (liiningupon it, will (how 
that its temperature is altered* the adion of the folar rays upon 
a mirror mud be attended with a fimilar effedt in its tempera- 
ture. See obfervation 47* 48* 49* and 50. 

The fame experiments will now alfo explain why the obfer- 
vations of the funi related in our tranfit of Mercury* between 
10*^ 32^ and 11^ 28'* were not attended with fuccefs; for we 
have feen that heat occafions a derangement in the^adtion of 
the refledling furface ; and it follows that* under fuch circum- 
fianoes* high magnifying powers cannot be expeAed to (how 
objeds very diftindlly. 

If it (hottld be remarked* that I have not explained why the 
focus of a glafs mirror (hould fiioiten by the fame rays of the 
fun which lengthen that of a metalline fpeculum* I confefs t(iat 
this at prefent does not appear; aod* as it is not material to 
Qfir purpofe* I might pafs it over iii filenoe. We are however 
2 pretty 
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pretty well afliired/that the alterations of the focal length inufl Experiments on 
be owing to a dilatation of the glafs or metal of which mirrors 
are made, and mufi be greateft where meft heat is applied, min^ by heat* 
Our experiments therefore cannot agree perfedly with folar 
obfervations ; for« in the glafs mirror^ the application of partial * 
heat in front, mutt undoubtedly have been much (Ironger about 
the middle of the mirror (though the centre of it was fome* 
times guarded by a brafs plate equal to the iize of the fmall 
fpeculum) thshi at the circumference. But when, on the con- 
trary, a mirror is expofed to the fun, every part of the furface 
will rqpeive an equal portion of heat. 

It may alfo be faid, that 1 have pointed out a defeat in tele, 
fcopes ufed for folar obfervati6n8, without aligning a cure for 
it. It will however be allowed, that tracing an evil to its caufe 
muft be the hrd ftep towards a remedy. Had the imperfec- 
tion of the figure brought on by the heat of the folar rays been 
of a regular naturci an elliptical fpeculum might have been 
ufed to counteract the aflumed hyperbolical form; or vice 
verjU. 

And now, as, properly fpeaking, the derangement of the 
figure of a mirror uled in obferving the fun, is not fo much 
caufed by the heat of its rays as by their partial application to 
the reflecting furface only, which produces a greater dilatation 
in front than at the back, there may be a poflibility of counter- 
acting this efleCt, by a contrary application of heat againft the 
back, or by an interception of it on the front. But this we 
leave to future experiments. 


III. 


Objbrvationa on the Chemical Nature of the Humoun of the Eye^ 
Richard Chenevjx, Efq, F, II, S. and M. R. L A,* 


The functions of the eye, fo far as they are phyfical, have 
been found fubjeCt to the common laws pt optics. It cannot be 
expected that chemiflry fliould clear up (uch oblcure points of 
phyfiology, as all the operations of vifion appear to be j but, 
feme acquaintance with the intimate nature of the fubftancea 


* From the Philofophical Tranfa^Qiis^ 1803. 

which 
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Homoun of the 
eye little known 
(chemically. ^ 
Aqueoui 
tiumouc. 


Vitreoui 

huipour. 


Cryftilline lens. 

i 


which produce the effedts, cannot fail to be a ufeful appendage 
to a knowledge of the mechanical flrudture of the organ. 

The chemical htftory of the humours of the eye, is not of 
much extent. The aqueous humour had been examined by 
Bertrandi; who faid, that its . fperihe gravity was 975, and 
therefore lefs than that of diftilled water. Fourcroy, in his 
Syftetne d€s Connoissances efumiques, tells us, that it has a faltilh 
tafte ; that it evaporates without leaving a refiduum ; but that 
it contains fome animal matter, with feme alkaline phofphate 
and muriate. Thefe contradidlions only prove, that we have 
no accurate knowledge upon the fubjedt. 

The vitreous humour is not better known. Wintringham 
has given its fpecific gravity (taking water at 10000) as equal 
to 10024<; but 1 am not acquainted with any experiments to 
invefiigate its chemical nature. 

We are told by Chrouet, that the cryflalline lens affords, 
by defirudtive difiillation, fetid oil, carbonate of ammonia, and 
water» leaving fome carbon in the retort. But, deflrudtive dif- 
tillation, although it has given us much knowledge as to animal 
matter in general, is too vague a method for invelligating par- 
ticular animal fubftances. 

1 fliall now proceed to mention the experiments I have made 
upon all the humours. 1 (hall firfi' relate thofe which were made 
upon the eyes of (heep, (they being the mofl; ealily procured,) 
and (hall afterwards fpeak of thofe of the human body, and 
other eyes. 1 think it right to obferve, that all thefe eyes were 
frefh as they could be obtained. 


sheeps’ eyes. 

Aqueous Humour. 

Orflieep8*eyet: The aqueous humour is a clear tranfparent liquid, of the 

The iqueous fpecific gravity of 10090 at 60*^ of Fahrenheit. When frefli, 
humour. Water,.*;, ® r w ! a 

aib> f n, gela- very little fmell, or talte. 

tine and muriate It cautes very little change in the vegetable readtive colours ; 
pf (bda. 2^1^^ |j^|0 vvould not, 1 believe, be produced immediately 

lifter death. I imagine it to be owing to a generation of am- 
monia, fome traces of which I difeovered. 


* All thefe fpecific gravities are mean proportionals of fevcral 
/jcijerimenti. The eyes of the fame fpecies of animal, do not differ 
pouch in the fpecific gravity of their hpmours. 


Wheq 
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When expofed^o the air, at a moderate temperature, it 
evaporates flowly, and becomes (lightly putrid. • 

When made to boil, a coagulum is formed, but fo fmall as 
hardly to be perceptible. Evaporated to drynefs, a^refiduum 
remains, weighing not more than 8 per cent, of the original 
liquor. * 

Tannin caufes a precipitate in the fredi aqueous humour, 
both before and after it has been boiled, and conl'equently (liows 
the prefcnce^of gelatine. 

Nitrate of filver caufes a' precipitate, which is muriate of 
(liver. No metallic falts, except thofe of diver, alter the 
aqueous humour. 

From thefe and other experiments it appears, that the aqueous 
humour is compofed of water, albumen, gelatine, and a muriate, 
the bads of which 1 found to be foda. 

1 have omitted fpeaking of the adlion of the acids, of the 
alkalis, of alcohol, and of other re-agents, upon this humour. 

It is fuch as may be expefled in a folution of albumen, of 
gelatine, and of muriate of foda. 


Cryftalline Humour. 

To follow the order of their dtuation, the next of the humours CryAalline 
is the cryftalline. **“«•> 

This differs very materially from the others, of albumen laa 

Its fpecific gravity is 1 1000. . gcUiinc. 

Wh^n fredi, it is neither acid nor alkaline. It putrides very 
rapidly. It is nearly all foluble in cold water, but is partly 
coagulated by heat. Tannin givesa very abundant precipitate ; 
but I could not perceive any traces of muriatic acid, when 1 had 
obtained the crydalline quite free from the other humours. It 
is compofed, therefore, of a froaller proportion of water than 
the others, but of a much larger proportion of albumen and^ 
gelatine. 


Vitreous Humour. 


1 predfed the vitreous humour through a rag, in order to free Vitreous 
it from its capfules ; and, in that (late, by all the 
1 could make upon it, I could not perceive any difference aqueous, 
between it and the aqueous humour, either in its fpecidc gravity, 

(which 1 have found to be LOQ0O, like that of the other), or 
in its chemical nature. 


M. Fourcroy 
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flopfiorphatem M. Fourcroy iHeDtions a phofpbatei as oontained in thefe 
thele humours, humours^; but I could not perceive any precipitation by muriate 
or nitrate of lime ; nor did the alkalis denote the prefence of 
any earthj, notwithftending M. Fourcroy’s aflertion of that 
fad. 


. HUMAN EYE. 

Human eye ; J could not procure a fufiicieiTt quantity of thefe^ frefh enough 
dlff^ertnt'from multiply my experiments upon them. However, by the 
other eyes. affiftance of Mr. Carpue^ Surgeon to his Majefiy's Forces, I 

fully convinced myfelf, that the humours of the human eye, 
chemically confidered, did not contain any thing ditferent from 
the refpedive humours of the eyes 1 had examined. The 
aqueous and vitreous humours contained water, albumen, gela- 
tine, and muriate of foda ; and the cryftalline humour contained 
only water, albumen, and gelatine. The fpecihe gravity of 
the aqueous and vitreous humours, I found to be J0053 ; whiles 
' that of the cryflalline was 10790. 


' So likewife the 
eyes of oxen. 


Provable law ; 
that the linaller 
the eye the more 
does the denfity 
of the cry ft alii ne 
diftTer from that 
of the other 
humours. 


The cryftalline 
is conliderably 
snore denfe in 
appioaching the 
pentre. 


EYES OF OXEN. 

I found the eyes of oxen to contain the fame fiibilances as 
the refpedive humours of other eyes. The fpecihe gravity of 
the aqueous and vitreous humours is 1008S ; and that of the 
cryftalline 10765. 

What is particularly worthy of notice is, that the difference 
which appears to exift between the fpecihe gravity of the 
aqueous or vitreous humour and that of the cryflalline, is much 
greater in the human eye than in that of (heep, and lefs in the 
eye of the ox. Hence it would appear, that the difference 
between ihe denfity of the aqueous and vitreous humour and 
iliat of the cryflalline, is in the inverfe ratio of the diameter 
pf the eye, taken from the cornea to the optic nerve. Should 
further experiments fliow this to be a univerfal law in nature, 
it will not be poflible to deny that it is in fome degree defigned 
for the purpofe of promoting diflinft vifion. 

In taking the fpecific gravity of the aqueous and vitreous 
humours, no particular precaution is neceifary, except that thpy 
ought to be as frefh as poflible. Bui the cryflalline humour is 
not of an uniform denfity throughout ; it is therefore effential, 
that attention be given to preferve that humour entire for this 
ppoTationT I found Uie weight of a very frpfh cryflalline of an 

03 ? 
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ox to be 30 grains;* and its fpecific gravity was, as I before 
flated) 10763, 1 then pared away alt the external part, in 

every diredion, till there remained but fix grains of the centre, 
and the fpecihc gravity of ihefe fix grains, I found to be 1 1940. 

From this it wou(d feem, that the denfity increafes gradually, 
from the circumference to the centre. * 

It 1$ not furprifing that the cryfialline humour fiiould belt'is veryftibjeft 
fubjedt to diforders, it being wholly compofed of animal ro®tter 
of the mofi peri (hable kind. Fourcroy fays, that it is fome**lableiMCure. 
times found oflfeous in advanced age. Albumen is coagulated 
by many methods ; and, if w e fuppofe that the fame changes 
can take place in the living eye as in the dead animal matter 
of the chemifis, it will be eafy to account for the formation of 
the cataradt ; a diforder which cannot be cured but by the 
removal of the opaque lens. If a fufficient number of obferva* 
tions were made refpedting the frequency of the cr.taradt in 
gouty habits. Tome important conclufions might be drawn, as 
to the influence of phofphoric acid, in caufing the diforder, 
by the common effedl of acids, in coagulating albumen. 


IV. 

A Letter from Mr, Irvine concerning the late Dr, Irvine, of 
Glafgow, hilt DoBrine, which afcribes the Difappearance of 
HeaU without Incrcafe of Temperature, to a change of Capacity 
in Bodies, and that of Dr, Black, which fuppofis Caloric to 
become latent by Chetnical Combination with Bodies ; with par^ 
ticular Remarks on the Miftakes of Dr, Thompson, in his 
Accounts of theft DoRrines, 

To Mr. NICHOLSON. 

SIR, 

In the article Chemiflry in the Supplement (o the Encycio- Account |ivea 

pmdia Britannica, in moft refpedls excellently written, I 

not fail to be (truck with the account there given of the theory inveftigacion of 

of heat, and the mode of inveftigating the natural swro adopted *^®*®*^®^*‘®***’ 

by the late Dr. Irvine. Had Dr. Thompfon been indifputably 

accurate in his opinions, had a mathematically clofe argument 

left no door for the entrance of doubt, he would fcarcely •er^n 

then 
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then have been juftified in the terms he bas ufed. But here 
inre have every thing fettled^ and we are iniornied with the 
air of an ancient (ophifi^ that it is examined and found infuf- 
ficient*. .1 am induced to make an obfervation or two on this 
examination, becaufc 1 am informed that the mathematical air 
w'hich reigns through this part of this work has adtually im- 
pofed on many. For this time, however, I believe it can be. 
fhewn that it is no more than an air, and that this fubjed is 
not yet finally fettled. 

Dr. Thompfon*! Dr. Thompfon fays, at page 26D, Suppl. Ency. Bril. Dr. 

Di^lnr?ne*s of Glafgow, advanced a theory on this fubje 6 t dif- 

tbeory of heat, ferent from that qf Dr. Black. The fpecihe jcaloric of water 

2 forbS**b**icc requires a greater quantify of 

on its converGon caloric to ratfe it to a given temperature than it does to raife 

into water ice. The caloric therefore does not become latent, it only 

creafe^of teinpc- do fo from the greater fpecihe caloric of water. This 

lature) only theory was zealouQy adopted by Dr. Crawford. Dr. Black 

obferved very-juftly, that it did not account for the produdlion 

vcally empltiytd of fluidity at all. The fpecific caloric of water is indeed 

m kttpin^ up tbt greater than that of ice; but how is the ice converted into 
temperature ® t • />. • • • « i 

mbife the eapa- water? This IS an objection which the 'advocates for Dr. 
eify i$ increajedy Irvine’s or Dr. Craw'ford’s theory, (as it has been improperly 
doeb uotexpUin will not ealily anfw'er. Let us examine w hether this 

the a^ of theory accounts for the apparent lofs of caloric. It follows 

^fion. Kirwan's experiments, that the fpecific caloric of 

Argument of - . t-. «i i i i 

Dr. Thompfon. Water is to that of ice as 10 to 9. Dr. Black proved, that as 

Tlw capacit^of jQuch caloric entered the ice as would have raifed it had it been 

of ice as 1019 . water, 140^. Let iis fuppofe that it would only have raifed 

—Ice during the ice HO; in that cafe the melted ice ought to have been of 

wb^wouJdhavc^^^® temperature of 158®, for 10 : 9 : : HO : 126, but it was 

faifed water only 32®. Therefore 126® of caloric have difappeared, and 

cannot be accounted for by the change of fpecific caloric. 

nifed the ice at Nor can the accuracy of Dr. Black’s experiment be fufpcfled ; 

Jeafl » much if jj repeated in every part of the world, and varied 

It bad remained . -i,r .111.' 1 

iblld— whence m every poflible way. We cannot doubt, thcreiore, that 

caloric unites with fubftances, and caufes them to become 

fluid, or that there is in fa£t a caloric of fluidity different from 

fpec.fic caloric.” 

Now nobody doubts^Dr. Black’s experiment, and it is not 
neceflary to our argument to have any doubt on that fubjedt., 
Dav^boinpfon gives it as a fair flatement of Dr. Irvipe’s the^a 

ory. 


it is inferred 
that die fufed 
ice or water 
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al^e operated 
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ory, that the 140^ entering ice during its change of forms* But it was iv«€ 
ftiould be leflfened in the ratio of 9 : 10> and fhould thfereforc ^ 
be 1 26”, or in other words, if the heat entering the ice were the ii6* of 
only enough, to raife the ice 140”, that the temperature of the heat «re con- 
water ihould be 158”. But it is cafy to fee that on this fup- be^^dXubt*"* 
pofition the water would contain two portions of heat, namely, embintd with 
its original quantity from the natural zero to 32”, exprefled 
in degrees according to the capacity of ice, and the fuperadded Reply. Dr. 
portion from *3 2 to 158, exprefled in degrees according tothat fhompfoninhit 

* rr.1 • ij ^ j j* . n . 1 ftatemcnt of thn 

ot water. J he ice would no doubt according to this ftatement, change of capa. 
become water without abforbing^any heat, and the water city, attends to 
would be merely heated as in every other cafe. But Dr. Ir- hea/onlyt^and 
vine, and after him Dr. Crawford, and the writers of ele- totally overlooks 
mentary treatifes for the lafl fifteen years, and I believe I may exifting in'tho 
venture to fay every one of our philofophers, except Dr. Thomp- body, 
foil himfelf, have flated this doctrine of capacities to be, that 
every one of the thermomctrical degrees exprefling the whole 
of the heat contained in a body, are to be taken in proportion all writers but 
to its capacity ; and therefore that if the ice fuddenly ^^^^^K^^ha'veconildcrcd 
its capacity, it would abforb not mert-iy a rateable proportion the whole best 
of what heat might be prefented to it, but an abfolute quan- ® ^ 

tity to make up for its new capacity. For the heat necetfary fire^al'thc ww. 
to raife the temperature of ice each degree from natural zero, A" 
is to the heat neceflary to raife water each degree Irom the 
fame point as the capacity of (he one body is to that of the 
other. Ice cannot then as it acquit es its new form, fliew any Ic** in fufion 
augmentation of temperature till the differences between ^ 

heats of each degree from the lowed point be made up. This it until its en« 
difference amounts to the 140” found by the experiment, and ‘^“P^city 
cannot raife liie water even the fra61ioii of a degree in lempe- cannot tilUhm 
ralure, becaufe it is barely fuflicient for the demands of its 
new capacity. Had the 140” been applied to water, ‘*®P"**“^®* 

Thoinpfon’s aflertion of the rife of temperature w^ould have 
Been jufl, but it ran have no reference whatever to heat ap- 
plied during a change of capacity. 

The fame arguments are repeated in page 27 1 , and the fame if the capacity 
miflake reigns through the whole. Is it not obvious, fliat if”^ ■ body wet* 
you would inftantaneoufly increafe the capacity of any body, acafedttrtem- 
h would immediately become colder, and its temperature (ink peraeure would 
as much lower as its new capacity was higher. In the fame^^*j[ 
fyay, if a body has its capacity fuddenly increafed, ancTR the SUe ft^owy 

fame‘‘^'*“® h«stw«e 
aikledi 
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fame time a quantity of heat added to it^to make the whole 
heat in** proportion to its new capacity, furely that body woald 
continue exadly at the fame thermometrical point. Now 
melting ice is that body; the 1 40^ are demanded by new capa- 
city, — would have been more if its capacity had been greater, 
and lefs if lefs. On the very principles therefore in difpute, 
ice on becoming water ought to receive a quantity of heat, 
and that quantity is not governed by the proportion of 9 to 10, 
but the whole heats are in that proportion, and the 14>0^ is 
only their difference. For ail calculations on the alteration of 
temperature to be produced by a given portion of heat on a 
body, from the knowledge of the relation of its capacity to 
another, and of the number of degrees that other is raifed by 
the fame quantity, continue juft only while the capacities con- 
tinue in the fame proportion. 

Surely it is poffible to form a notion that heat (140^,) may 
enter into water as the very eaufe of fufion, fo as to alter its 
ftate and change its capacity ; that very heat making the quan- 
tum due to the new capacity. It is the fa£l, that ice at 32*^- 
cannot bear the fmalleft addition of heat in that ftate, but im- 
mediately begins to be converted into water. Let a quantity 
much lefs than reprefented by 140®, enter a given portion of 
ice, fay | a degree. A fmali portion of the ice becomes 
water; its capacity being increafed as 9 ; 10, and here the 
procefs ftops ; the entire mafs of ice and water remaining at 
32®. More heat would alter the ftate and enlarge the capa- 
city of more of the ice, without railing its temperature ; that 
is to fay, would fufe it. How this is done, or in other words, 
what it is that happens among the particles may not be eafy 
to explain or to imagine ; but in my apprehenfion this hypo- 
thetical part of the difeuffion would be at leaft as obfeure in the 
do^rine of latent or combined heat, as in that which aferibes 
the difappearance of heat during fufions to the enlargement of 
capacity. 

As to the difagreement of refulls in the hands of different 
philofophers concerning the natural zero,^ it is to be obferved, 
that it is one thing to determine whether bodies have different 
capacities for heat, and another to exprefs thefe by accttfite 
numbers. There can be no doubt of the that bodtei hieve 
difterept capacities, and Dr. Irvine’s theorem may enimfiate 
ilfeir^nerally, by faying, that as the capacity of the folid is 

ta 
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to that of the fluid/ fo i« the whole heat of the foISd to that of 
the fluid. But it is a widely diflferent thing to determi&e pre- 
cifely the capacities of airs, and various other fubfljmces, ex-* 
periments on wflich are fubjedt to great inaccuracy* and muft 
be carefully repeated many times before a philofopher fhould ^ 
pretend to draw final* and flill lefs elementary* conclufions. 

Many of the experiments by which contradidtory refults have 
been obtained were made* (as 1 am told* for I have not yet 
had an opportunity of examining rnyfelf) by the calorimeter* 
an infirument liable to greatand deferred objediions. Lavoifier* 
by mixing fulphuric acid and water made the natural zero 
5803: my father by a fimilar procefs fomewhere 1 think be- 
tween 8 and 900. What will Dr. Thompfon make of this ? 

Surely he will not conclude the theorem falfe* but one expe- 
menter wrong ; moft likely both inaccurate. 

It is very ftrange indeed that Dr. Thompfon fliould have Dr. Thompfon 
found it difficult to underfland how thefe i iO® enter ice during f* 

fufion without railing its temperature. All he lays amounts of ice were nut 
to this* that a given quantity of heat will have more eflecl in dunng 

• .1 . * i-. I n . • the experiment. 

railing the temperature of ice than that of water. But the ice 
muft continue ice* and the w^ater water* and a change of ca- 
pacity alters the whole rcafoning. Before he can tell whether 
140 Ihoulcl be 14 or not, he muft tell me the w'hole heat of ice* 
and let me examine whctiier that be to itfelf plus* 140 as 9 : 10 
or not. He is exadtly in the fame error with regard to fleam. ^ 

As lo a mode of finding the capacities of ice and water* ofmrthod of aferr- 
which my father was the undoubted difeoverer* as well as of the capa- 
the general fadl that ail bodies change their capacity and form watVr*\vM by"*^ 
together, one of Irvine^s modes was this : he mixed fine river afeertaining bow 
fand walhed* or fine pounded glafs of a given temperature 
with each* fo as to raife or reduce each an equal number of equal change of 
degrees. Then the capacities were as the quantities of glafs *** 

added to produce the fame efifed* 

Dr. Thompfon fay.s* that there is no proof that the capaci- th^**the 
ties of bodies are as their abfolute heats. The capacity of iron* capacitiet arenwt 
he continues* is greater than that of water or even that of azotic [hrabl^ote ** 
gas* yet it is improbable that iron contains more heat than heatt. 
thefe fubftances. Now where did Dr. Thompfon find that 
the capacity of iron was greater than that of water and azotic grifattr 
gas ? not in his own table furely. There iron by weight has >n<i contufaidb 
capacity 0.1264, water 1.000, azotic gas, 0.7036, ora?T)r 

Crawford miftakcoly. 
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Crawford fays, .7936. Even of equal bulks that of iron ts 
lefs thhn Ihgt of water, as I fee in the fame table. I can only 
fuppofe that Dr. Thompfon has Humbled on the fpecific gravi- 
ties ioHead of fpecific heats, and there he would have been 
right enough. 

I will fay only a few words farther on the quefiion, whether 
bodies contain caloric in proportion to their Specific heats or 
not. Now firft of all when they continue of the fame capa- 
cities. Suppofe the capacity of a body to be la that of water 
as 10 to .5, i. c. double. The fame quantity of heat that raifes 
water two degrees, raifes it oiu; ; 2° more raife the body one 
more, and fo on as far as we can go upwards, and the reverfe 
downwards in the fcale. Hut fuppofe another body Whofe 
capacity is to that of water as 20 to 5, i. e. quadruple. Each 
4® of the heat in water raife this new body one degree up- 


wards, and the reveiTc dowMiwards, as far as we know. Now 
is it not probable here that the whole heats are in proportion 
to the capacities thus determined, fince like thermomcfrical 
portions of heat taken out of each and applied to water afiedl 
It in that ratio? The fpecific heats of bodies are faid to be 
different, when the fame quantity of heat raifes one a different 
number of degrees from the other, and that regularly as far as 
we can examine. Therefore each degree in each contains a 
quantity of heat proportional to its capacity. But the whole 
heat is made up of degrees, therefore the w hole licats are 
proportional if the capacities remain the fame. ])r. Tliomp- 
lon grants this to he abfulute fadl to the extent of our experi- 
ments. 


If the capacitiei But if the capacity be fijppofed to vary, firft let it diminifh. 
^Uelhacmpe- quantity of heat given out is the difference of the 

rature cbar.ges, whole heats of the two different Hates of the body; and the 

^^ence^wofldie proportional to its ca^city, 

beat would the whole heat of its higlieH capacity is equal to that of 

be wen out or jow'-eH plus the heat given out. Therefore the change of 
abforbed id! the , , , , . , , , . ^ ® 

common tempera- Capacity has made no alteration on the whole heat of the body 

itirewerere/hred,com\i\xled from a higher point, but will turn out the (amoas 

change had taken place. 

wotUdbeptopor- If the capacity be fuppofed to increafe, a fimilar reafening 
now ^Quld ftiew that the heat Hill may be computed in the fame 
way. Such are a few arguments, on the oilier fide of the quef- 
*** lion 
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(ion frcMD Dr. Tbumpfonj by no means all that mti^hi be 
brouf^hti nor dare 1 venture to hope ib Sated as to be beyond 
the reach of ccnfure. 

Many more curious points rife before the imagination on fo Intended rjAU. 
intereSing a fubje6t as heat. As I hope, however, foontobe 
able to lay before the public fome of my father’s writings, 1 Ute Or. lrvtii«, 
may on that occafion have an opportunity of expreffiog myfelf 
at greater length than 1 can intrude in your journal. 

, 1 am, 

SIR, 

Your obedient humble fervant, 

WILLIAM IRVINE. 

Bedford-Street, CovenUGarden. 


V. 

An Account of fome LxperimenU and Ohftrvathm on the Confii- 
iuent ParU of certain AJlringent VigetabUv ; and on their Ope» 
ration in Tunning, Bf/ Humphry Davy, Efq. Prq/'ef- 
fir of Che/nijlrj/ in (he Royal Injliiuiion^ 

( Concluded from Page 256. Vol. V.J 

IV. EXPERIMENTS AND OBSERVATIONS ON THE AS- 
TRINGENT INFUSIONS OF BARKS, AND OTHER VEGE- 
TABLE PRODUCTIONS. 

T he barks that I examined were fumifhed me by my friend Infufions of 
Samuel Purkis, Efq. of Brentford; they had been cohered in J*"^**^* 

(he proper feafon, and preferved with care. 

In making the infufions, I employed the barks in coarfe 
powder ; and, to expedite the folution, a heat of from i(X) to 
120^ Fahrenheit was applied. 

The ftrongeft infufions of the barks of the oak, of the Lei- Of oak, willow, 
carter willow, and of the Spanith ehefnut, were nearly of the JJ**^^***"'^ 
fame fpecific gravity, 1 .05. Their taftes were alike, and Brong- * **** * 
iy afiringent ; they all reddened litmus-paper ; the infufion of 
the Spanifti ehefnut bark producing the higheft tint ; and that 
of the Leicefier willow bark the feebieft tint. 

Two hundred grains of each of the infufions were fubmitted vrere chemlcal- 
to evaporation ; and, in this procefs, the infufion of the oak 

TBark 
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bark farniibed 17 grains of fislid matter ^ Aidof tkel^icefier 
willos/ about 16^ grains $ and that of the Spantfti chefiiut nearlf* 
an equal quantity. 

The tatinin given by thefe folid matters was, in that from the 
oak bark infufion, 14- grains; in that from llie willow bark in* 
fufion 14-1 grains; and in that from the Spanidi chefnut balk- 
infufion IS grains. 

The reiiduai fubftances of the infufions of the Spaniih dief-K 
nut bark, and of the oak bark, (lightly reddened Ijtmus-paper, 
and precipitated the folutions of tin of a fawn colour, and thofe 
of iron black. The refidual matter of the infufion of the wil« 
low bark, did not perceptibly change the colour of litmus ; but 
it precipitated the falls of iron of an olive colour, and render-* 
ed turbid the folution of nitrate of alumine. 

The folid matters produced by the evaporation of the infu* 
(ions, gave, by incineration, only a very fmali quantity of 
allies, which could not have been more than of their ori* 
ginal weights. Thefe aihes chiefly confided of calcareous 
earth and alkali ; and the quantity was greateft from the infu- 
fion of chefnut bark. 

The infufionswercaSedon by the acids, and the pure alkalis, 
in a manner very fimilar to the infufion of galls. With the fo- 
lulions of carbonated alkalis, they gave denfe fawn-coloured 
precipitates. They were copioufly precipitated by the folutions 
of lime, of firontia, and of barytes; and, by lime-water in 
excefs, the infufions of oak and of chefiiut bark feemed to be 
deprived of the w^hole of the vegetable matter they held in 
folution. 

By being boiled for fome time with alumine, lime, and mag* 
nefia, they became almod colourlefs, and loft their power of 
aSing upon gelatine and the falls of iron. Aftdr being beatei^ 
with carbonate of lime and carbonate of magnefia, they were 
found deeper coloured than befiire; and, though they bad loft 
their power of afiing on gelatine, they fiill gave denfe dive- 
coloared precipitates with the falls of iron. 

Id all thefe cafes, Ihe earths gained tints of brown, more of 
lefs intenfe. 

When the compound of the aftringent prindples of the in* 
fufion of oak bark with lime, procured by means of lime-water, 
was afled on by fulpburic acid, a folofioa was obtained,^ virhicb 

* ' pre* 
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precipitated gelatine^ and coiitaioed a portion of the vegetable 
priactpleSf and a certain quantity of fulpbate of lime { a folid 
fawn-coloured matter was likewife formed^ which appeared 
to be fulphate of lime^ united to a little tannin and extradtive 
matter.* 

The folutions were copioufly precipitated by folution of al- Copious precipi* 

. r / r r ✓ tations by aibu- 

The precipitates they gave with gelatine were (imilar in their 
appearance their colour, at hrft, was a light tinge of brown» 
but they became very dark by expofure to the air. Their com* 
pofition was very nearly (imilar; and, judging from the ex- 
periments on the quantity of gelatine employed in forming them, 
the compound of tannin and gelatine from the ftronged infufion 
of oak bark. Teems to confift, in the 100 parts, of 59 parts of 
gelatine and 41 of tannin ; that from the infufion of Leiceller 
willow bark, of 57 parts of gelatine and 43 of tannin ; and that 
from the infufion of Spanifh chefnut bark, of 61 parts of gela- 
tine and 39 of tannin. 

Two pieces ofcalf-ikin, which weighed when dry 1 20 grains Evpenmenti of 
each, were tanned ; one in the ftrongeft infufion of Leicefter 
willow bark, and the other in thefirongefl infufion of oak bark, fiont of barks. 
The procefs was completed, in both infiances, in lefs than a 
fortnight ; when the weight of the leather formed by the tannin 
of the Leicefier willow bark was found equal to 1 6 1 grains ; 
and that of the leather formed by the infufion of oak bark was 
equal to 164 grains. 

When pieces of (kin were fufiered to remain in fmall quan- Spent ouze ot 
titles of the infufions of the oak bark, and of the Leicefier 
low bark, till they were exhaufied of their tanning principle, 
it was found, that though the refidual liquors gave olive-colour- 
ed precipitates with the folutions of fulphate of iron, yet they 
were fcarcely rendered turbid by folutions of muriate of tin ; 
and there is every reafon to fiippofe, that a portion of their ex- 
tractive matter had been taken up with the tannin by the fkin. 


* M. Merat Guillotpropofes a method of procuringpnre tannin, 
(AnnaUi de Cbimie, Tome XLI. p. 325.) which confifts in pre- 
cipitating a folution of tan by lime-water, and decompofing it by 
nitric or muriatic acid. The folution of the folid matter obtained 
in this way in alcoho^ be confiilers a« a folution of pure tannin ; 
but, from the experiments above-mentioned, it appears, that it mutt 
conuin, befides tannin, fome of the cxtra£^ive matter of the bark | 
and it majf likewife cooUin faline matter. 

VoL.VI, — September. O I aU 
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I attempted, in different moden, to obtaiA.uncombined gfloiKef 
acid from' the fblid matter produced by the evaporation of 
barks, but vV^ithout fuccefs. When portions of this folid matter 
were expofed to the degree of heat that is required for the pro* 
, dudlion of gallic acid from Aleppo galls, nocryflals were form* 
ed ; and the fluid that came over gave only 4 brown colour to 
the folution of falts of iron, and was found to contain much 
acetous acid and empyreumatic oil. 

When pure water was made to act| in fucceljive portions^ 
upon oak bark in coarfe powder, till all its foluble parts were 
taken* up, the quantities of liquor lafl obtained, though they 
did not a£t much upon folution of gelatine, or perceptibly red- 
den litmus-paper, produced a denfe black with the folution of 
fulphate of iron : * 1 ^ evaporation, they furniflied a brown mat- 
ter, of which a part was rendered in foluble in water, by the 
a£Hon of the almorphere ; and the part foluble in water was 
not in any degree taken up by fulphuric ether ; fo that, if it 
contained gallic acid, it was in a flate of intimate union with* 
extractive iffatter. 

8km bnnfng Two pieces of csdf-fktn, which weighed when dry 94 grains 
ISTtoth^weight®*^'^* flowly tanned ; one by being expofed to a weak in-^ 
of the leather fufion of the Leicefter wilfow bark, and the other by being aCted 
more of' the ® infuikm of Oak bark. The procefs was com- 
cilage is taken pitted in about three months ;• and it was found, that one piece 
19 * of (kin had gained in weight 14 grains, and the other piece 

about 16| grains. This increafe is proportionally much Ids 
than that which took place in the experiment on the procefs of 
quick tanning. The colour of the pieces of leather was deeper 
than that of the pieces which had been quickly tanned ; and, 
to judge from the properties of the refidual liquors, more of 
the extractive matters of the barks had been combined with 
them. 

The experiments of Mr. Biggin * have fliown, that fimilar 
barks, when taken from trees at different feafons, diflTeF as to 
the quantities of tannin they contain : and I have obferved^ 
that the proportions of the aflringent principles in barks, vary 
cuniidbraLly according as tlieir age and flze are different ; be- 
iides, theie proportions are often influenced by accidental cir- 
curailances, fo that it is extremely diflScult to afeertain their 
diAiuct relations to each other. 


Phil. Tran A for 1799, page 299. 
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In every aftringent bark, the interior while bark (that is, the 3*bai^k contain! 
part next to the alburnum) contains the largeft quantity of tan- moft tannin ; 
tiin. The proportion of extra6live matter is generally greateft *hc 
in the middle or coloured part : but the epidermis feldom fur- epidermta 
nifhes either tannin or extractive matter. iitsle of either. 

The white cortical layers are comparatively moft abundant in Young trm 
young trees ; and heiice their barks contain, in the fame iveighi, 
n larger proportion of tannin than the barks of old trees. In 
barks of thcafame kind, blit of different ages, which have been 
cut at the fame feafoii, the fimilar parts contain always very 
nearly the fame quantities oFaftringent principles; and the in- 
terior layers afford about equal portions of tannin. 

An ounce of the white cortical layers of old oak bark, fur Relative quantl* 
tiifhed, by lixiviation and fubfequent evaporation, 108 grains of 
folid matter ; and, of this, 72 grains were tannin. An equal 
quantity of the white cortical layers of young oak produced 1 1 1 
grains of folid matter, of which 77 were precipitated by gela- 
tine. 

An ounce bf the ihterior part of the bark of the Spaniflt 
chefhut, gave 89 grains of folid matter, containing 63 grains 
of tannin. 

The fame quantity of the fame part of the bark of the Lei- 
Ccfler willow, produced 117 grains, of which 79 wetetonnin. 

An ounce of the coloured or external cortical layers from the 
o^k, produced 43 grains of folid matter, of which 19 were 
tannin. 

From the Spanlfh chefnut, 41 grains, of w'hich 14 were 
tannin. 

And, fcom the LeiceHer willow, 34 grains, of which 16 were 
laonio. 

In attempting to afeertain the relative quantities of tannin in 
the different entire barks, I fele^led thofe fpeciinens which ap- 
peared fimilar with regard to the proportions of the external 
s^nd internal layers, and which were about tho average thick- 
nefs of the barks commonly ufed 4n tanning, namely, half an 
inch. 

Of fhefe barks, the oak produced, in the quantity of an 
ounce, 61 grains of matter diifolved by water, of which 29 
grains were tannin. 

The Spanifli chefnut 53 grains, of which were tai^ain. 

And the Lelcefler willow 71 grains, of which 33 were tan- 
nin. 

D2 


The 
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The proportions of thefe quantities, in rcfpe6t to the tanning 
principle, are not very different from thofe effimated in Mr« 
BigginR table. ^ 

Properties of the The refidual fubffances obtained in the different experiments^ 
^nfufedbsdcs* confiderably in their properties; but certain portions of 

them were, in all inffances, rendered infoluble daring the pro« 
cefs of evaporation. The refidiium of the chefnut bark, as in 
the inffance of the ilrongeff infufioii, poflefled (lightly acid 
properties ; but more than | of its weight coniiftqd of extrac- 
tive matter. All the retiduiims in folution, as in the other 
cafes, were precipitated by muriate of tin ; and, after this pre- 
cipitation, the clear fluids afletl much more feebly than before 
on the falts of iron ; fo that there is great reafon for believing, 
that the power of aflringent infuflons to precipitate the falts of 
iron black, or dark coloured, depends partly upon the agency 
of the extradive matters they contain, as well as upon that of 
the tanning principle and gallic acid. 

Elm and willow In purfuing the experiments upon the different aflringent 
*’‘*’^^* infuflons, I examined the infuflons of the bark of the elm and 

of the common willow. Thefe infuflons were aded on by re- 
agents, in a manner cxadly flmilar to the infuflons of the other 
barks: they were precipitated by the acids, by folutions of the 
alkaline earths, and of the carbonated alkalis; and they form- 
ed, with the cauflic alkalis, fluids not precipitable by gelatine. 

An ounce of the bark of the elm, furniflied \ *S grains of 
tannin. 

Tiie fame quantity of the bark of the common willow, gave 
11 grains. 

The refidual matter of the bark of the elm, contained a con- 
fiderable portion of mucilage; and that of the bark of the 
willow, a fmall quantity ,of bitter principle. 

Infuflons of The flrongefl infuflons of the fumachs from Sicily and Ma- 
agree with the infuflons of barks, in moift of their pro- 
Uga. perties; but they differ from all the other aflringent infuflons 

that have been mentioned, in one refped ; they give denfe pre- 
cipitates with the cauflic alkalis. Mr. Proufl has (liown, that fu- 
mach contains abundance of fulphate of lime; and it is pro- 
bably to this fubflance (hat the peculiar etfed is owing. 

From an ounce of Sicilian fumach, 1 obtained 16.5 grains of 
matter foluble in water, and, of this matter, 78 grains were 
iannin. 

* Fhilofophlcal Tnmfadlons for 1799, p. 263. 

All 
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An ounce of J^Talaga fumach, produced 156 grain) of ibiu- 
ble matter, of which 79 appeared to be tannin. 

The infufion of Myrobalans * from the Ball Indies, differed Myrobalias* 
from the other aftringent infufions chiefly by this carbumffance, 
that it effervefced with the carbonated alkalis ; and it gave with • 
then a denfe precipitate, that was almoft immediately rcdif. 
folved. After the tannin had been precipitated from it by ge* 
latine, it ffrongly reddened litmus-paper, and gave a bright 
black with the folutions of iron. 1 expedted to be able to pro- 
cure gallic acid, by diffillalion from the Myrobaluns ; but in 
this I WAS miflaken ; they furniflied only a pale yellow fluid, 
whiph gave merely a Qiglit olive tinge to folulion of fulphale 
of iron. 

Skin was fpeedily tanned in the infufion of the Myrobalans ; 

^nd the appearance of the leather was iimilar to the appear- 
ance of that from galls. 

The flrongefi infufions of the teas are very flmilar, in their 
agencies upon chemical tefls, to the infufions of catechu. 

An ounce of Souchong tea, produced 48 grains of tannin. 

The fame quantity of green lea, gave 41 grains. 

Dr. Maton has obfervedi that very little tannin is found in 
cinchona, or in the other barks fuppofed to be poflefled of 
febrifuge properties. My experiments tend to confirm the ob^ 
fervation. None of the infufions of tfie flrongly bitter vegetable 
fubftances that 1 have examined, give any precipitate to gela- 
tine. And the infufions of quafija, of gentian, of hops, and 
of chamomile, arc fcarcely afre6led by muriate of tin ; fo that 
they likewife contain very little extra^ive matter. 

In all fubflances poflefled of thp afiringent tafle, there is 
great reafon to fufped the prefeiice of tannin ; if even exiftsin 
fubflances which contain fugar and vegetable acids. I have 
found it in abundance in the juice of floes; and my friend Mr, 

P.oole, of Stowey, has detcQed it in port wine. 

V. general OBSERVATibNS, 

Mr. Prouft has fuppofed, in bis paper upon tannin and its thst 

Species, t that there exifl different fpectes of the Unning prin- 
ciple, poflefled of different properties, apd different powers tanmafiiiictcrtt 

* The Myrobalans ufed in thefe experiments are the firult of the 
Terminalia Chebula. Rbtz. Oh, Fafc. Y* p. 3U 

t d$ Chimiif Tome XLI. p. 932# 
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of afling upon re*agents, but all prccipftable by gelatine. 
This opinion is fufficiently conformable to the fafla generally 
known concerning the nature of the fubflances which are pro- 
duced in 'organifed matter; but it cannot be confidered as 
^ proved, till the tannin in different vegetables has been exr 
amined in its pure or infuiated ftate. In all the vegetable 
^ infufions which have been fubjedlcd to experiment, it exifts 
in a ilate of union with other principles ; and its properties mufl 
ncceffarily be modified by the peculiar circumflanccs of its 
combination. 

The fpecific From the experiments that have been detailed it appears, 
tSnnin^n^all in- agencies of tannin in all the different aflringent 

fnfions arc infufions arc the fame. In every inftance, it is capable of en- 

the tame. tering into union with the acids, alk^ilis, and earths ; and of 

forming infoluble compounds with gelatine, and with fkin. The 
infufions of the barks afie6l the greater number of re-agents in a 
manner fimilar lo the infufion of galls; and, that this laA fluid 
is rendered green by the catboiiated alkalis, evidently depends 
upon the large proportion of gallic acid it contains. The infu- 
lion of fumach owes its charafleriftic properly, of being pre- 
cipitated by the cauftic alkalis, lo the prefence of fulphate of 
lime ; and, that the folutions of catechu do not copioully pre- 
cipitate the carbonated alkalis, appears to depend upon their 
containing tannin in a peculiar (late of union with extractive 
matter, and uncombined with gallic acid or earthy falls. 

Jts affinities and making feme experiments upon the afiinilies of the tanning 
habitudes. principle, I found that all the earths were capable of attracting 
it from the alkalis : and, fo great is their tendency to combine 
with it, that,' by means of them, the compound of tannin and 
gelatine may be decompofed without much difficulty ; for, 
after pure magnefia had been boiled for' a few hours with 
this fubfiance diflufed through water, it became of a red-brown 
colour, and the fluid obtained by filtration produced .a diflinCl 
precipitate with folution of galls. The acids have lefs affinity 
for tannin than for gelatine ; and, in cafes where compounds 
of the acids and tannin are aCled on by folution of gelatine, an 
equilibrium of affinity is eAablifhed, in confequence of which, 
by far the greatcfl quantity of tannin is carried down in the in- 
foluble combination. The different neutral falts have, com. 
paraiively, feebje powers of attraction for the tanning principle ; 
butf that the precipitation they Qccafion in aflringent folutions. 
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is owiri^ to the circaiQUance of their uniting to a 

portion of the water which held the vegetable fubftanc^ in fo- 
Jution, is evident from many fadts« behdes thofe which have 
been already Aated. The folutions of alum, and of feme 
other falls which are lefs ibluble in water than tannin, pro- 
duce, in many aftringent infudons, precipitates as copious as 
the more foluble faline matters ; and fulphate of lime, and other 
earthy neutral compounds, which are, comparatively fpeaking, 
infoluble in, water, fpeedily deprive them of their tanning 
principle. 

From the difierent facts that have been dated, it is evident always 

that tannin may exid in a date of combination in diderent fiib- gcladnel ^ 
dances, in which its prefence cannot be made evident by 
means of folution of gelatine ; and, in this cafe, to deted its 
exidence, it is necefiary to have recourfe to the adlion of the 
diluted acids. 

In coniidering the relations of the difierent fads that have Skins in tanning 
been detailed, to the procedes of tanning and of leather-making, matir j*^*^*^*'^* 
it will appear fufiicienlly evident, that when Ikin is tanned in 
adringent infufions that contain, as w*ell as tannin, extradive 
matters, portions of thefe matters enter, with the tannin, into 
chemical combination with the (kin. In no cafe is there any 
reafon to believe tliat gallic acid is abforbed in this procefs ; 
and M! Seguin’s ingenious theory of the agency of this fubT 
dance, in producing the deoxigenation of ikin. Teems fupr 
ported by no proof's. Even in the formation of glue from 
ikin, there is no evidence which ought to induce us to fuppofe 
that it lofes a portion of oxigen ; and the effed appears to be 
owing merely to the reparation of the gelatine, from the fmall 
quantity of albumen with which it was combined in the orga? 
nifed form, by the folvent powers of water. 

The difierent qualities of leather mgde with the fame kind 
of ikin, feem to depend very much uppn the difierent qualities a^acd bytq 
of extradive matter it contains. The leather obtained by means 
of infufion of galls, is generally fo^qd harder, and more liable 
to crack, than the leather obtained froip the infufions of barks ; 
end, in all cafes, it contains q much Iqrger proportion of tannin, 
and a fmaller proportion of esttradiye m^Uter. 

‘ When ikin is very Qovvly tanned in weak folutions of the Soft durable 
barks, or of catechu, it combines with aconfiderable proportion 
of extradive matter i suid^ in thefe though the inffeafe 

of 



SXFBRIMBHTS on ASTNINCBNT YXOBTBiLM. 




of weight of the ikin is companUively frnaK* yet it is rendered 
perfedlTy infohible in water ; and is found fofti and at the faM 
time firong. 

The faturated aftringent infufions of barks contain mudi left 
extra&ive matter^ in proportion to their tannin» than the weak 
infufions; and, when (kin is quickly tanned in them, common 
experience (hows that it produces leather lei's durable than the 
leather (lowly formed. 

The comtn''n Befides, in the cafe of quick tanning by mearui of infufions 

opinion in b^rks, a quantity of vegetable extradlive matter is loft to the 

manufacturer, which might have been made to enter into the 
compofition of his leather. Thefe obfervations (how, that there 
is fome foundation for the vulgar opinion of workmen, con- 
cerning what is technically called ihtt feeding of leather in the 
(low method of tanning ; and, though the procelTes of the art 
may in feme cafes be proUadted for an unnecefiary length of 
time, yet, in general, they appear to have arrived, in con- 
fequence of repeated pradlical experiments, at a degree of 
perfiedlion which cannot be very far extended by means of any 
elucidations of theory that have as yet been made known. 

On the firft view it appears fingular that, in thofe cafes of 
tanning where extradlive matter forms a certain portion of the 
leather, the increafe of weight is lefs than when the (kin is 
combined with pure tannin ; but the fadt is eafily accounted for, 
when we confider that the attradlion of (kin for tannin muft be 
probably weakened by its union with extractive matter ; and, 
whether we fuppofe that the tannin and extradlive matter enter 
together into combination with the matter of (kin, or unite with 
feparate portions of it, dill, in either cafe, the primary attradlion 
of tannin for (kin muft be, to a certain extent, diminiftied 
In examining aftringent vegetables in relation to their powers 
of tanning (kin, it is necefiary to take into account, not only 
the quantity they contain of the JUbftance precipitable by gela- 
tine, but likewife the quantity, and the nature, of the extradlive 
matter ; and, in cafes of comparifon, it is eflential to employ 
infufions of the fame degree of concentration. 

It is evident, from the experiments detailed in the Illd fee- 
tion, (hat of all the aftringent fobftances which have been as 
m|ma ri examined, catechu is that which contains the larged; pro- 
^ portion of tannin ; and, in fuppofing, according to the common 

eftiniation, that from four to five pounds of common oak bark 

are 
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wtt required to prodlice one pound of leel^er, it appeursy from 
tbe variouMynthetical experiments, that about lialf a pcwndi of 
catechu would anfwer the fame purpofe 

Alfo, allowing for the diflerenoe in the compofition of thefts oomptfftfhi 
different kinds of leather, it appears, from the general detail of 
fads, that one pound of catechu, for the common ufes of the 
tanner, would be nearly equal in valqe to ^ pounds of galls, 
to 74 pounds of the bark of the Leiceiler willow, to 1 1 pounds 
of the bark of the Spanifli chefnut, to 18 pounds of the bark of 
the elm, to 21 pounds of the bark of the common willow, and 
to 3 pounds of fuinach. 

Various menliruums have been propofed for the purpofe of ^uhtr 

expediting and improving the procefs of tanning, and, umongft 
them, lime-water and the folutions of pearl-a(h : but, as thefefvl* 
two fubflances form compounds with tannin which are not de<^ 
compofable by gelatine, it follows that their effects mud be 
highly pernicious ; and there is very little reafon to fuppofei 
that any bodies will be found which, at the fame time that they 
increafe the folubility of tannin in water, will not likewife di- 
minifli its attradion for ikin. 


VI. 


An eajy Method of raijing Water for the Purpofis qf Refrigeration 
in DiftiUeriei, Steam Condenfers, &c. By Six A. N. £dbl« 
c a A N T z . Communicated by the Inventor ^ 

The method exhibited in the (ketch. Fig. II. Plate IV. latrodudisus 

being capable of faving near thirty feet of the height to which 

water may be required to be pumped, for the ufes mentioned 

in the title, appeared too fimple and ingenious, when the learn* 

ed inventor did me the honour to mention it in converfation, 

for me not to require permifiion to communicate it to mj 

readers. 

* This eftimation agrees very well with the experim^ts lately 
made by Mr. Purkis, upon the tanning powers of Bombay catechu 
in the procefles of manufadure, and which he has permitted me to 
mention. Mr. Purkis found, by the refults of different accurste 
experiments, that one pound of catechu was equivaient to ieven or 
eight of oak bark* 
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The principle of If the worm tube were open at the top ts ofoal, it is evident 
^ePto^pio^^ that all the water employed for cooling, would retire to be 
a current of raifed by fome mechanic force as high as the furface ; fuppofe 

wb****^* water is not wanted for ufe at that 

elevation^ but is only required to give out its heat, and then 
fiiU down again ; it is clear that this fall may be applied to 
raife a conf^derable portion of w^bat is to follow. Various 
means might be devifcd for fuch an application ; the limpleft 
and mofi effedual, no doubt, is that to which Sir A. N. has 
given the preference, namely to convert the whole apparatus 
into a fyphon. 

Pcfcription of SuppoCe the worm tub to be clofcd at top ; the cold water 
theapparatus. conveyed into it at the bottom from the velTel A, and carried off 
heated at top by the pipe B into the overflowing veflel C. 
Let us fuppofe the level in A to be two leet higher than that 
in C, and a current will be kept up through the whole fluid as 
long as may be deflred. 

Whether the It muft occur to the experienced engineer that gas or air 
would prev^t or wiUefcape from the water, efpecially when healed and defended 
impede the from the preflure of the atmofplierc. But this may be obviated 
by attending to a few neceflary circumflances. Firft, the 
elevation need not be very great, and lefs gas will efcape ; 
fecondly, the temperature may be kept down by a large 
current through pipes of coniidcrable diameter ; and thirdly, 
jt is pradticable by various contrivances, that an interior float 
ihall give notice when the gas has lowered ibe furface of the 
water beneath it to a certain point, and this may either warn 
an attendant to pump it out, or it may difeharge an apparatus 
to produce the fame effedl without the immediate exertion of 
labour each individual time. 

Concerning thefe and other fecondary points, I Ihall not, 
however, enlarge ^ having enough to regret from the neceflary 
imperfedioD of this defeription, taken from the converlation 
of the inventor, inflead of being given in his own words. 

W. N. 
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J}eJbription of a new Padlock of Security with Comhinatione. By 
Citizen RECNiza.* 




X HE intention of this padlock is to fecure portmanteaus^ cloak Defcriptlon of $ 
bags, and other packages in themoft complete manner, and to 
ferve occafionally as defences to the key«>holes of the doora of 
apartments. • 

The padlock is compofed of four circular pieces of brafs, 
on which are engraven the twenty-four letters of the alphabet. 

The four pieces are moveable on their axes by turning them 
v\rith the finger in order to produce the combination by which 
it is opened. 

The combination of the manufaflurer is the word ROME : 
when this word is brought into a correct line with the two marks 
on the. edges of the two fieel plates FF^ which form the ex- 
ternal part oF the padlock, thofe two plates can be feparated 
a little from each other, and the clafp of the lock can be opened 
by the hinge. 

The fame procefs is ufed to fafien it, with this difiference, 
that the two external plates are prefled together fo as to con- 
fine the bow or clafp of the lock in its cell at G ; after which, 
the combination is to be fliifted fo that the characters (hall no 
longer form the fame word in the before-mentioned line. 


77/c Method by which the Pojfejfor may difpofe the Padlock to a6t 

by a new Combination, which cannot be known to any other 

Perjbn : 

1 . A ferew is taken out, which palTes through the centre of 
the plates FF. 

2. The combination which it is intended to fet afide, namely, 
that which opens the lock at prefen t mu ft be duly arranged. 

3. The marked circular pieces or rings rouft be taken off 
from four plates of brafs which conftitutc the central part, 
and together form the centre-piece of the mechanifm. ^ 

4. Laftiy, The rings muft be replaced on the centre pieces, 
each according to the letter the poilefFor may have chofen. 

For example : If you would adopt the word LOCK for the 
combination, the letter L of the firfi ring muft be placed Over 

* Tranilated from a paper circulated by the conftruAor. 

or 



iftfttkiPTidir af> 4 new padlock, * 

of a or Qpon fiaalt fieel toothf which is attached to the firft inlericr 
*'"*^cyliiwcr; the letter O of the fecond ring on the tooth of the 
fecond cylinder ; the letter C of the third ring on the tooth 0f 
the third cylinder ; and lafily, the letter K of the fourth tooth 
, on the fourth cylinder. 

By this means the word loci is fet up and becomes theeomt 
bination of the lock« and the word Rome no longer produces 
the difpoiition of parts required for the difengagCment. 

After this operation the fcrew mud be replaced in the centre 
of the plate ; this fcrew does not contribute to the drength of 
the mechanifm ; but is ufed merely to allow the exad fpace 
neceflary for opening the padlock, and to prevent the repara- 
tion of the rings from the central parts in the common ufe of 
the lock. 

Method of ufing this Lock as a Drfence to the Key*hole of a Door, 

A ring daple A, having a wood fcrew, is fixed to the door 
above the key-hole or efcutcheon of the lock. 

A fecond ring C is fixed perpendicularly beneath the other. 

A cylindrical tube of iron D, in the form of a bolt, is placed 
vertically in the ring of thcfc fcrew ftaple*. At the lower 
end of the tube is an aperture, through which the padlock is 
inferted, fo that the tube or bolt cannot be raifed or taken 
out. 

By this contrivance the key-hole of the lock is completely 
defended, and the introduflion of a pick-lock or falfe key is 
rendered morally impoffible. For the mechanifm prefents 
S3 1|776 combinations, * forming 331,775 different obdaclest 
to prevent the removal of this defence by any perfon unac- 
quainted with the fecret of the proprietor. 

If it be apprehended that the word of the combination may 
be forgotten, it will be eafy to write and difguife it in many 
different ways, without any rifk of difcovery; for example. 

The letter L, or eleventh letter of the alphabet 

will be written 1 1 . 

The letter O, or fourteenth letter - • - • H. 

The letter C, or third letter • . - . • 3. 

The letter K, or tenth letter • - - - 10. 

Total (exprcfled) <£.38. 
# dumber equal to the 4tb power of 24. 

This 
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Thti littlo calculatibn will appear to any other perfon to ho 
a common account, but it is to the proprietor a mcmoraiidafB 
by which be will perfefily recoiled that the firfl letter of bit 
combination is the eleventh of the alphabet, that th^ fecood 
is the fourteenth,* and fo of the reft. 

REMARKS. 

This padlock appears at hrll fight fimilar to that contrived 
by Cardan ; but we know that his was not capable of having 
its combinations changed; whence it refults that the manufac* 
turer, the retailer, and every other perfon who may have feen 
it opened, can themfelves open it with the fame facility as the 
proprietor bimfelf. The notches which produce the opening 
may be alfo difcovered by the feel ; our lock has falfe notches 
cut in the centre-pi^ce Of the mechanifm which prevent the dif- 
covery of the real one, 

Latlly, The clafp of this padlock is made of hardened and 
tempered fteel, to prevent its being eafily cot by an ordinary 
hie. It is annealed fo far only as to prevent its breaking, 

Amnotatiok, W. at. 

The remaining part of this paper contains the addrefs of the 
inventor and vendor, C. Regnier, dievanijacohiw, VmcDo* 
minupue, F, St. Germain it Pans, and alfo a certificate of ho- 
nourable mention, 8cc« from the Atheniedes Arts* 

The lock of Cardan confifts of the four viiible circular parts 
carrying the alphabet. Thefe as well as the central parts of 
the pref'enl lock are perforated half way through their centers 
by an hole, and quite through by a fmailer hole, in the fide of 
which lafi there is a notch extended to the circumference of 
the larger hole. All the four pieces are placed uponRoentral 
pin, which has fide projections anfwering refpedively to the 
notches, but occupying the fpace of the larger hole while the 
lock is clofed. From this conllrudion it is evident that the 
lock cannot be opened unlefs every one of the notches be placed 
oppofile its projection; that this pofition or placing is fettled 
by the maker, and not variable; and that the lock is liable to be 
opened, though not eafily, by the tentative procefs delcribed 
at p. 204' of our lafl volume. 

Cit. Regnier has perfected (he lock of Cardan by making 
the fyftem of the alphabet moveable with regard to the inter- 
nal 
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tteibribtidn nal notch at ifae pleafore of the pofleflor/ and alfo nalmi; 

^ ^*”*^*^ notches’ oh the face of each central piece; 
which anfwer the parpofe of the teeth recommended at the 
page laft quotedf by preventing the rings from being turned 
, round while any pull is made againft the clofure. 

I find fome obfcurity in hit defcription of the manner of 
connecting the central piece and the external engraved part. 
From the operation, 7 apprehend, 1. that each ring has a 
number of notches at its inner furface, that anfwer to the letters 
on its outer face; 2. that each central round piece tits the 
Cavity of Us ring, and is prevented from turning by a tootU 
which it lodges in one of the notches; 3. that when all the 
four teeth are ranged in a line between F and F, the lock will 
open ; and therefore, 4. when any particular letter is placed 
over the tooth, that letter becomes the effective letter for its 
own ring. 


VIII. 

Ohfervations on the ^^iJtJantity of horizontal RefraSiion; xvith a 
Metiwd qf meaJUring the Dip at Sea» By William Hyde 
Wollaston, D, F. i?. S.^ 

Former paper In a Paper which I fome time fince prefented to this Society/ 
tnd*'oVMonge, (phited in the Phil. Tranf. for 1800,) I endeavoured toafeer- 
II pon horizontal tain the caufes, and to explain the various cafes, of horizontal 
refraftion. refraCtion, which I had either obferved myfelf) or had feen 
deferibed by others. 

At the time of writing that eflay, I had not met with (he 
Memoires far I'Egypte, publidied but a (liort time before; and 
1 was not aware that an account had been given by M. Monge, 
of the phenomenon known i to the French by the name of 
mirage^ which their army had daily opportunities of feeing, in 
their march through the deferts of Kgypt. 

In the pcrufal of this memoir, 1 could not /ail to derive 
inllruClion from the information it contained ; but, as the fads 
related by him accord entirely with the theory that 1 had 
advanced, 1 was by no means induced to adopt (he explanao 
tion that he has propofed, in preference to my own. 

* From the Philofophical Tranih'^ions fot iaf03. 
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^ Tbe delinite refl^^iing furface which he fuppofes^ to take Qljedloii to Uir 
place between two ft rata of air of difterent denfliy, is’ by no *btoryofMoa|to 
means confiftent with that continued afcent of rarefied air 
which he himfelf admits ; and the explanation founded on t^ts 
hypothefis will not apply to other cafes, which may. all be 
fatisfadlorily accounted for, upon the fuppofition of a gradual 
change of denfity, and fucceflive curvature of the rays^of light 
by refradion. 

I have linc;e learned that the fame fulled has alfo been ably The rubjedIweH 
treated by Mr. Woltman, in Gilbert's Anmlcn der 
but 1 have to regret that his diftertation, as well as that of 
Gruber, in the fame Annals, were written in a language that 
was unknown to me, and that I could not avail myfelf of the 
aftiftance that 1 might otherwife have received from their 
refearches. 

When 1 formerly engaged in this inquiry, being imprefted ObfemtSons 
with the advantage to be derived from it to nautical aftronomy, 
on account of the variations in the dip of the apparent horizon, 
from which all obfervations of altitude at Tea muft neceflarily 
be taken, I fuggefted the expediency of a feries of obfervations, 
to be made by a perfon attentive to thofe changes of tempera- 
ture or nioifture of the atmofphcre, on which he might find the 
depreftion of his horizon principally to depend. I had at that 
time no expectation that I could myfelf purfue this fubjeCt 
farther to any ufefnl purpofe, having little profpeCl of refiding 
for a fufficient length of time in view of the fca, and feeing no 
other method by which the fame end might be accompli (bed. 

1 have, however, ft nee that time, found means to fatisfy myfelf, 
by obfervations over the furface of (he Thames, that although 
the quantity of refraCtion varies in general with any change of 
the thermometer or hygrometer, yet the Jaw of thefe variations 
is not altogether fo ftmple as I had hoped it might be found. 

1 (ball, on the prefent occafton, firft relate the faCts on which Narrative, 
this opinion is founded, and which are in themfelves fufiiciently 
remarkable, on account of the unexpected quantity of refraClion 
obfervable over a (bort extent of water ; I (hall, in the next* 
place, ftiew that the exact determination of the concurrent 
changes of the atmofphere are of lefs value, and their irregu- 
larities of lefs confequence, than 1 had conceived, as there is a 
very eafy method whereby the quantity of dip at Tea may be at 
any time corredly meafured ; and therefore the end which I 
ibaght by indirect means, may be at once diredtly attained. « 

The 
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Ap 9 imt 4 lftor« The hrft ioitanee that occurred to me, *of obfervaUe relbc^ 
tion dver the rurfiu^e of-thc Thames, was wholly accidental, 
ever the farfice I was fitting in a bo^ near Chelfea, in fuch a pofition that 
et ibe Thanek j^y elevated about half a yard from the furface of the 

water, and bad a view over its fiirface, that probably Tome* 
what exceeded a mile in length, when I remarked that the 
oars of feveral barges at. a diftance, that were then coming 
up with the tidei appeared bent in various degrees, according 
t6 their di&anoe fifbm'nle. The moft diftant appeared nearly 
in tbeLfortn reptefented, Plate I. Fig. 1. dd being my vifible 
iiorizon by apparent curvature of the water ; ab the oar itfelf 
in its tnclfned pofition ; and 6 r an inverted image of the por- 
tion he. By a little attention to other boats, and to buildings 
on (bore, 1 could difcern that the appearance of all dillant 
obje^s feen near the furface of the water was aifedted in a 
fimilar manner, but that fcarcely any of them afforded images 
fo perfedly difiind as the oblique line of an oar dipped *in the 
water. 

ThefeefreAs A perfon prefent at the time (as well as fome others to 
Som wht"* ^ related the circumfiance) was inclined to 

flii|ht be caureil attribute the appearance to refledlion from the furface of the 
b| refleftion. water ; but, by a moderate (liare of attention, a very evident 
difference may be difcovered between the inverfion occafioned 
by refledtion, and that which is caufed by atmofpherical refrac- 
tion. In cafes of refiedtion, the angles ^t ween the objedl and 
image are fliarp, the line of contadl between them flraight and 
well defined, but the lower part of the image indefinite and 
' confuted, by means of any flight undulation of the water. But, 

when the images are caufed by refradlion, the confines of the 
objedt and its inverted image are rounded and indiflindl, and 
tbe lower edge of ihe image is terminated by a flraight line at 
' the furface of the water. In addition to (liefe marks of diffe- 

fence, there is another circumfiance which, if attended to, 
tnuft at once remove all doubt ; for, by bringing the line of 
fight near to the furface of the water, boats and other fmall 
objedts are found to be completely hidden by an apparent hori*- 
. zon, which, in fo fhort a diflance, cannot be owing to any 

real curvatiird of the water, and canarife fcdely froib tbe bend- 
ing of the rays by refradlion. 



When I refledled upon the caufes which were probably in- 
ftrumental in the produ^ion of thefe phenomena, they appeared 

refierrible 
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referrible to drflTerence of temperature alone. After a fuoceT- 

(ion of weather fo hot that the thermometer, during one month * 

preceding, had been 12 times above 80^, and on an average ofl<»weftnratum of 

the month at 68®, the evening of that day (Auguft 22, J 800) 

was unufually cold, the thermometer being The water po«oer« 

might be fuppofed to retain the temperature it had acquired 

during a few weeks preceding, and, by warming the ftratum of 

air immediately contiguous to it, might caufe a diminution of 

its refractive deniity. fufticient to effeCt this inverted curvature 

of the rays of light, in the manner formerly explained. As I 

was at that time unprovided with inftrumenls of any kind, I 

had it not in ray power to eftimate the quantity of refraCtion, or 

temperatures; and can only fay that, to my hand, the water 

felt in an uncommon degree warmer than the air. 

Being thus furniftied with an unexpected field for obrer\'a- particular ie« 
tion, 1 from that lime took fuch opportunities as 
of the weather afforded me, of examining and meafiiring the 
quantities of refraCtion that might be difcovered by the fame 
means over another part of the river, that I found moft fuited 
to my convenience. 

The fituation from which the greater part of my obfervationi 
were made, was at the S. E. corner of Somerfet houfe. The 
view from 6n^» fpot extends under Blackfriars bridge, towards 
London bridge, upwards of a mile in length, and in the oppo* 

(ite direction through Weftminfter bridge, which is three 
quarters of a mile diftant. 

Such diftances are however by no means necefTary ; and in* 
deed the air over the river, in cold weather, is generally, or 
at leaft very frequently, not fufficiently clear for feeing diftinCtly 
to fo great diftances. For, fince the winds which are mod 
likely to effeCl a fufficient change of temperature, on account 
of their coldnefs, are ufually from the E. or N. £. the principal 
fmoke of the town is then brought in that direction, and hovers, 
like a denfe fog over the courfe of the river. This circum- 
fiance deprived me of many opportunities which the changes 
of the thermometer indicated to be favourable for my purpofe, 
and obliged me often to make ufe of (horter diftances than I 
(hould otherwife have chofen, by bringing the line of fight as 
near as I could to the furface of the water. 

For this purpofe, I had a plane refledor fitted to the objeCt« 
end of a fmall pocket telefcope, at an angle of 45^, fo that, 

VoL. VL— SfieTEMBKR. £ when 



QUANTITY or HORIZONTAL RirRACTION« * 

when the telefcope was held vertically, gave a boriaontal 
view at any level that waa found mod eligible. When the 
water has b^n calm, 1 have obferved that the greeted refrac- 
tion was vifible within an inch or two of its fiir&ce, and 1 have 
then feen a refra^ion of fix or feven minutes in the fpace of 
300 or 400 yards : at other times, I have found it greeted at 
the height of a foot or two ; but, in this cafe, a far more ex- 
tenfive view becomes neceflary. 

The fird meafures that 1 took were on the 23d of September, 
1800. The water was 2p warmer than the air, and I found 
a refradlion of about 4^ 

Odl. 17. The difference of temperature was 3®, and the 
refradion 3 \ 

Odt. 22. The water was Ilf® warmer than, the air, yet the 
quantity of refradion did not exceed 3*. 

The fmallnefs of the quantity of refradion upon this occa- 
fion, I attributed to the drynefs of the atmofphere, conje6turing 
that a rapid evaporation might in great meafure countera6t 
that warmth which the water would otherwife have commu- 
nicated to the air. 

From that time, therefore, I have noted not only the heights 
of the thermometer in the water and in the air, but have added 
alfo the degrees of cold produced by keeping the bulb of it 
moidened for a fufficient time to render it dationary. In con- 
firmation of my conje^ure refpeding the drynefs of Odt. 22, 
I have alfo, in the following Table, which comprifes the whole 
of my obfervations, inferted a column from the Rcgider kept 
at the apartments of the Royal Society, containing the heights 
of the hygrometer, on thofe mornings when my obfervationa 
were made. 


TABLE. 
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TABLE. 


At 8, A. M. 

Air. 

Water* 

Dlffe- 

reoce. 

Refrac- 

tion. 

Coldby 

evaporation. 

Hygro- 

meter* 

1800. Sept. 23 

37 

60{® 

Sf® 

4f 

— 

72* 

Oa. 17 

464 

494 

3 

3 

— — 

72 

22 

38 

49| 


3 

•i- — 

67 

Nov. ] 

41 

45| 

4 

8 


76 

• 4 

*H 

46i 

3 

3 - 

H 

72 

5 

37 

45 

8 

8 + 

1 

69 

12 

44| 

48f 

4 

1 + 


73 

13 

40 

444 

41 

5 

1 

76 

1801. June 13 

50 

63 

13 

1 ^ + 

5 

65 

22 

55 

61 

6 

6 + 

6 

65 

23 

55 

62 

7 

6 

41 

65 

24 

55 

61 

6 

5 

5 

67 

Sept. 8 

60 

64 

4 

7 

2 

78 

9 

64 

64^ 

i 

5 

S 

74 

10 

58 

64 

6 

7 

2 

70 

12 o’clock, 10 

63 

64 

1 

2 

I 


1 


From a review of the preceding Table it will be founds upon The dip of the 
the whole, that when the water is warmer than the air, ®®'**®^*^*i**{^ 
increafe of depreflion of the horizon may be expected ; but by the witw 
that its quantity will be greatly influenced, and in general 
diminimed, by drynels of the atmoiphere. diminilhed 

It appears, however, that no obfervable regularity is dcdu*(more confider. 
cible from the meafures above given ; but that the quantity, 
on Tome occafions, is far different from what the Hates of the The mearercs 
thermometer and hygrometer would indicate. On the 9th of indicate h^e of 
September, for inftance, the difference of temperature is only 
and the evaporation, to counterad this flight eXcefs of 
warmlh, produced as much as 3^ of cold; neverthelefs, the 
refradion vifible was full 5\ In this obfervation I think that 
*1 could not be miHaken, as the water was at the timeperfedly 
calm, the air uncommonly clear, and 1 had leifure to pay par* 
ticular attention to fo unforefeen an occurrence. 

This one inflance appears conformable to the opinion enter- Solution of 
tained by Mr. Huddart, and by M. Monge, that, under 
circumftances, the folution of water in the atmofphere caufes a tonf-^utPt tj 
decreafe in its refradive power ; but, on no other occafion 
have 1 been induced to draw a firailar inference* 

£2 The 
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The object that I have at all times chofeni as fliewing beft 
the quantiljr of refraflion^ has been either an oar dipped in the 
water at the greatefi difcernible diftance, or fome other line 
equally inclined ; and the angle meafured has been, from the 
point where* the inverted image is terminated by the water, to 
ihat part of the oar itfcif which ap[>ears to be direflly above it. 
(The apparent magnitude of ec. Fig, 1, PI, 3.) • 

The eight firfi angles were taken with a mother-of-pearl 
micrometer in the principal focus of my telefcope, and are not 
fo much to be depended upon for accuracy as the fuccccding 
eight. Thefe lafi were meafured with a divided eyc-glafs 
micrometer, and oonfequently are not liable to any error from 
unfteadinefs of the infirument or objefl. 
that Jb great^a foregoing obfervations we learn, that the quantity 

variation of rhe refradion Over the furface of water may be very coniiderable, 

aip happeiii out where the land is near enough to influence the temperature of 
** the air. At fea, however, fo great differences of temperature 

cannot be expeded ; and the increafe of dip caufed by this 
variation of horizontal refraftion, it is to be prefumed, is not fo 
great as in the confined courfe of a river ; but, if we confider 
that it may alfo be fubjedt to an equal diminution from an op- 
polite caufe, and that the horizon may even become apparently 
elevated, there can be no queilion that the error in nautical 
obfervations, arifing from a fuppofition that it is invariably - 
according to the height of the obferver, Hands in need of 
corredtion. 

Ilir. Ka4duft Xhe remedy employed by Mr. Huddart,^ of taking two 
*®®*^^* angles of the fun from oppolite points of the horizon at the 
fame time, and confidering the excefs of their fum above 180^ 
as double the dip, muff without doubt be efiedtual ; but, from 
caufes which he aifigns, it is pradticable only within certain 
limits of zenith diffance; for, where the zenith diffance is 
fmall, and the changes of azimuth rapid, there is required con- 
fidecable dexterity and ileadinefs of a fingle obferver who at- 
tempts to turn in due time, from one obfervation to another | 
and, when it exceeds 30^. the greater angle cannot be mea- 
fured with a fexlant, and confequently bis method is, with 
that infirument, of ufe only in low latitudes. 


* Phil. Tranf. for 1797, p. 40. 


On 
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Oa iceonnt of the dkiiculty mttending fome of the Ad}iifl«01jeaioaitt 
Mats for the back obfervatioii^ he rgeds that method 
taking angles in geoeFal« with much reafon ; but he has thereby 
overlcN)ked a means of determining the dip» which I am inclined 
to think might be employed with advantage in all latitudes, 
without any occalion to hurry the moft inexperienced or cau* * 
tious obferver. 

By tiie back obfervation, the whole vertical angle between but the method 
any two opj»o(ite points of the horizon may be meafured m^furing*the^ 
once, eithei before or after taking an altitude. Half the ex- arc between the 
cefs of this angle above 180®, diould of courfe be the dip *****^* 

quired. 

But, if it be doubtful whether the inftrument is duly adjuAed, Error of the ' 

a fecond obfervaiion becomes necefi&ry. The inArument muft ^terfi^^he'^^ 
be reverfed, and, if the apparent dehciency of the oppoiite whole inftru- 
angle from 1 80® be not equal to the excefs before obtained, 
the index error may then be corre6led accordingly ; and, fince 
(he want of adjnAinent, either of the glafles at right angles to 
the plane of the inftrument, or of the line of fight parallel to it, 
will affect both the larger and fmaller angle very nearly in an 
equal degree, the | part of their difterence will be extremely 
near the truth, and the errors arifing from want of thofe ad- 
juftments may with fafety be negleAed. 

This method of correAing the index error for the back obfer- at firft fuggefted 
vation at fea, was many years fince recommended by Mr, Ludlam. 
Ludlam ;* yet 1 do not find that it has been noticed by fubfe- 
quent writers on that fubjeA, or fuggefted by any one for 
determining the dip ; but 1 can difcover no reafon for which it 
could be rejeAed as fallacious, and I fhould hope that in prac- 
tice it would be found convenient, fince in theory it appears to 
be eflfeAual. 

The mofi obvious objeAion to this, as well as to Mr. Hud- Whether refrac- 
dart's method, is the poffibility that the refraAion may be in 
fome meafure different in oppofite points of the horizon at the ftrent bearinga 
fame time. When land is at na great diftance, fuch an in- “f f*®® 
equality may be found to occur ; bat, upon the furfoce of the 
ocean in general, any partial variations of temperkture can 
rarely be fuppofed to exift ; and it is probable, that under any 
circumftances, the difference will not bear any confiderabie 

* DireAions for the ufe of Hadley's quadrant, 1771, ^ 82, p. 56. 

proportion 
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proportion' to the whole refraAion ; nor can it be thought a 
fufficient reafon for rejeding one correAion propofed* that 
there may yet remain other fmall errors, to which all methods 
are equally liable, but which it is not the objed of the prefent 
dillertation to redify. 


An Account of Two Haloi^ with Parhelia. By Sir H. C* 
Englefield, Bart. F. R. 

ITncoipmoii On the 20ih of l^ovember, 1 802, at two o^clock in the 
round the going QUt of doors, at Richmond in Surry, I per- 

ceived the fun, accompanied by uncommon halos and parhelia. 
The weather was (howery, and the Iky had tjiat peculiar 
turbid appearance, which is the certain forerunner of heavy 
apd long continued rain. The fun (lione with a faint and 
watery light, was very ill defined, and appeared rather elon* 
gated in a vertical diredion. A very denfe cloud occupied 
all that quarter of the horizon, and rofe up pretty near to the 
fun. Very heavy clouds covered the eaflern part of the 
heavens, extending quite to the north, and were proceeding 
gradually towards the fouth weft. The wind was about eaft. 

The altitude of the fun was 14^. The circle neared the 
fun was difiant from him nearly 24*^, and was aboqt a der 
gree in breadth. It was of a pale ^ellowifli light, but had 
po tendency to prifmatic colours. 

On the left hand, it extended below a line drawn through 
the fun parallel to the horizon. To the right, it terminated 
in denfe clouds confiderably above that line. 

The exterior circle was 48^ from the fun, and it might be 
Ip in breadth, as it was evidently broader than the inner 
circle. It terminated on either hand at nearly the fame 
height as the interior one. It was tinged throughout with 
the prifmatic colours, though only red, green, and blue, were 
vifible. The red was neareft the fun. The blue 
very faint. The brightnefs of this circle was about tl^at of the 
^condary rainbow, to a bright common bow. 

* Royal IniUtutien, II. 

In 
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In a line paraliel to the horizon* pai&ng through the fun, ITncommon 
there was*, in the ^eft ha^branch of the inner circle; a very 
faint parhelion ; but in the upper point of the fame circlet 
there was a very bright and remarkable one* Its light was fo 
vivid* that it could fcarcely be fteadily viewed ; and* indeed* 
it was rather brighter than the real fun. It was of a whiter * 
light than the reft of the circle in which it was* and had a 
pearly appearance* as partaking a little of prifmatic tints. It 
was large* perhaps in its brighteft part near two degrees broad* 
very ill defined every where* but moft diflufed in the part 
furtheft from the fun. From each fide of the bright light pro- 
ceeded a bright ray* which had a double curvature very 
difiindt* being firfl convex towards the fun* and then concave. 

The lower edge of thefe rays (or that nearell the fun)* was 
tolerably well defined* the upper edge melted away into the 
Iky* with a fort of ftreakinefs. They grew both narrower and 
fainter towards their termination, and they reached pretty near 
to the other circle. 

The whole form of this parhelion and its rays* bore fo 
firiking a fimilitude to the body and extended wings of a long 
winged bird* fuch as an eagle* hovering directly over the fun* 
that fuperfiition would really have had little to add to the 
image. 

There was no trace of any other circle or arch in the heavens* 
nor of any anthelion. 

It is probable* that it had been fill! more beautiful before 
1 faw it* as during the time I obferved it* its brightnefs was 
continually diminifhing; fome traces* however* were vifible 
for nearly half an hour. 

The meafures which I have given mud be confidered as very 
rough. I had no inllrument at band* but a fix inch pocket 
fedor. I held the joint of thitip clofe to my eye as I could* 
and opened it* till the points df^the legs coincided w'itb the 
fun and with the circles that I withed to meafure. I am* how- 
ever* inclined to think* that the meafures I have given are 
true within a degree. 

The accompanying iketefa* (Plate III.) which is drawn on 
a fcale of 20^ to an inch* from a rough draught which 1 made 
at the moment* will give a more dilUnd idea of the whole ap« 
pearance ihan can be conveyed by words* 

4 Theory 
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Theory of haloi 
•ad parhelia* 


Variable halos 
produced by 
equal drops. 


The conftant 
halo of 23^ not 
explained* 


The hypothefis 
of Huygens im- 
probable* 


A Theory tff Hahs and Parhelia, By Thomas Young^ 

M.D.f.B.S. 

The explanation of the primary and fecondary. rainbovr 
begun by De Dominis and completed by Defesrtes and 
Nevirton, derives an entire and fatisfadory contirmation^ from 
the perfed coincidence of the obferved angular magnitpdeSf 
with the refult of calculations of the eifedt of fpherical drops. 
We know that drops of water, either accurately, or very 
nearly Ipherical, exill in great abundance in every cloud, and 
in every fliower of rain ; and whatever their dinienfions may 
be, they mud neceOarily coufpire in the fame general effect, of 
producing the fame rainbow, whenever a fpedlator is placed in 
a proper iituation forobferving it; confequently I'uch rainbows 
are of very frequent occurrence. 

1 have attempted to ftiow, that for producing the phenomena 
of variable halos, often obfervable in hot climates, it is only 
necelTury that a conliderable part of the fpheriiles oi'a cloud or 
milt, be either accurately, or very nearly, of equal magnitude, 
a condition, of which the pofTibiiily is eaiily admitted from 
analogy, and the probability is favoured by tiie apparent unifor* 
mity of the different parts of fuch mids as w'e can examine. 

But no fatisfadlory reafon has hitherto been afligned for 
the produClion of the halo, which in thefe climates is the 
mull common of all ; that is, the conflant halo of 23° or 21 °, 
The hypotiielis by which Huygens attempted to explain the 
produdlion ol halos and parhelia, are both arbitrary and im- 
probable. He imagined the exiflence of particles of hail, 
fonie globular, others cylindrical, with an opaque part in the 
middle of each, bearing a certain ratio to the whole; and be 
fuppofed the poiition of the cylinders to be fometimes vertical, 
and fometimes inclined to thq^orizun in a given angle. 

It has already been obje^llMi, that no fuch particles have 
ever been obierved to accompany halos ; and it is, belides, 
highly improbable, that fuch an opaque part fliould bear the 
fame proportion in all the hailHones, and that the cylinders 
fhould have terminations fo peculiar as is fuppofed; and the 
moll inc redible circumHance of all is, that all tbeie proportions 
fhould be conllantly fuch, as always to produce a halo at the 
diAance of 23** or 24^ from the fun or moon. 


It 
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It appears^ tbatHi much fimpler and more natural expla* 
nation of thele phenomena may be deduced from the Tegular 
cryftallization of fnow in the atmofphere. 

It u wvll known, that the cryftal* of ice and fnow, tend 
always to form angles of 60® ; now a prifm of water or ice, of ice produce a 
of 60®, produces a deviation of 23® 37 ^ for rays forming deVUion^rf aj® 
equal angles with its furfaces, and the angle of very*^ 

varies at firft very flowly, as the ihclination changes, iheflowly. 
variation amounting to lefs than 3^, while the inclination 
changes 30®. 

Now if fuch pnfms were placed at all poflible angles of in- The ofual »- 
clination, differing equally from each other, one half of them ^hefe will give 
would be fo fituated, as to be incapable oftranfmitting any light the halo, 
regularly by two fucceffive refractions directed the fame way ; 
and of the remaining two fourths, the one would refraCl all the 
light within thefe three degrees, and the other would difperfe 
the light in a fpace of between 20*^ and 30® beyond them. 

In the fame manner, we may imagine an immenfe number Refraftion 
of prifmatic particles of fnow to be difpofed in all 
directions, and a confiderable proportion of them to be fo greater halo of 
fituated, that the plane of their tranfverfe feaion may pafs 47’* 
within certain limits of the fun and the fpeflator. Then halt 
of thefe only will appear illuminated, and the greater part of 
the light will be tranfmitted by fuch as are fituated at an an* 
gular diftanee of 2S® 37', or within S* of it : the limit being 
ftroogly marked internally, but the light externally more 
gradually loft. And this is precifely the appearance of the 
moft common halo. When there is a fuificient quantity of the 
prifmatic particles, a confiderable part of the light mull fall, 
after one refraAion, on a fecond particle $ fo that the effedt 
will be doubled : and, in this cafo, the angle of refradion 
will become fuificient to prefent a feint appearance of colour, 
the red being internal, as the leaft refrangible light, and the 
external part having a tinge of blue. 

Thefe concentric halos of 23f" and 47®, are therefore fuf- Very 
ficienlly explicable, by particles of fnow, fituated promifcuoufly 
in all poflible diredlions. If the prifms be fo Ihort as to form wife; mdche 
triangular plates, thefe plates, in felling through the air, 
tend to aflume a vertical direction, and a much greater number give the hnri. 

. of them will be in this fituation than in any other. The reflec- 
tion from their flat furfaces will confequently produce a hori-tiaa « psrhcliM 
gontal circle of equal height with the fun ; and their refradion *<th win|i. 

will 
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will exhibit a bright parhelion immediately^over the fun, with 
, an appearance of wings, or horns, diverging upwards from 

the parhelion. 

Exp. with the For all fuch particles as are dire£led nearly towards the 
fpeftator, will confpire in tranfmitting the light much more 
copioufly than it can arrive from any other part of the circle ; 
but fuch as are turned more obliquely, will produce a greater 
deviation in the light, and at the (ame time a deflexion from 
the original vertical plane. This may be eafi* under (lood, by 
looking at a long line through a prifm, held parallel to it : the 
line appears, indead a right line, to become a curve, the 
deviation being greater in thofe lays that pafs obliquely with 
rcfped to the axis of the prifm ; which are alfo defiedted from 
the plane in which they were palling. 

The line viewed through the prifm has no point of contrary 
flexure, but if its ordinates were referred to a centre, as in 
the cafe of the halos, it woulr' aflume a form fimilar to that 
w'hich Sir Henry Englehelo nas deferibed. 


Tho*fii,ow flakes The form of the flakes of fnow as they ufually fall, is in« 
ire complicated, n^oro complicated than we have been fuppofinff, but 
Buy be fimple in ^hpir elements in the upper regions of the air are probably 
the upper more fimple. The coincidence in the magnitude of the 

regions, c. Q^ferved and calculated angles is fo (Iriking, as to be nearly 

decifive with refpedl to halos, and it is not difficult to imagine 


that many circumdances may exid, which may emufe the axis 
of the greater numbey pf the prifmn to aflume a pofition nearly 
horizontal, which is ail that is required for the explanation of 


the parhelia with their curved appendages. Perhaps alfo, the 
effect may fometimes be facilitated by the partial melting of 
the fnow into conqidal drops : for it may be fliown, by the 
lighf of a candle tranfmitted through a wine glafs full of water, 
that fuch a form is accommodated to tne produdlion of an in* 


verted arch pf light, like that which is frequently obferyed la 
accompany a parhelion. 
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A Defcription tfDiL. Youno’s Jpparatu* for iOvfiraiing the 
DoSrine of Preponderance *. Plate I. Fig. II. 

Although there can be no doubt of the truth of Ihe 

mathematical concIu(ions« which have been deduced from the f„g , 1 * 

well known laws of motion, refpedting the moll advantageous vantageous em« 

employment of* force in machines, yet they have, in general, 

been too little confide.' d in pradtical works, and fcarcely ever 

enforced by experimental il* illratton. The apparatus con* 

trived for this purpofe, has been mentioned in the account of 

the Ie6tures on mechanics ; its advantage is derived from the 

llmplicity of its operation, and the facility of obfcrving at once 

the feveral motions, whic'i begin at the fame time, and may 

eafily be comparfd# long as they continue. The ratio of 

the portions of the middle pulley, which is that of 5 to 2, is 

near enough to tL n4aximum (y^2 x 1} : I ; and the other 

ratios 3 : 2 and 4 : 1 are taken fuffic*ently different from this to 

(how that the velocity of each is inferior to that of the middle 

pulley. The pulleys are all perforated in the axis, and move 

freely on a ftrong oolilhed wire, fupportec* by *wo ihort arms, 

projeQing a liit'i from two upright pieces about three feet in 

length, in order that the defcending weights may proceed 

without interruption beyond the edge of the table. 


An Account qf an Experiment on the Velocity qf Water floxcing 
througn a Vertical Pipe, By the fame Author, 

IT has been alTerted by fome writers on hydraulics, and Whether the 
yenturi defcribes a particular experiment in fupport of 
aflertion, that ihe dilcharge of water running out of the bottom * vercicsl pipe 
of a cifiern, through a defcending pipe, is nearly the fame 
if the cifiern were continued through the whole height, from the fame u 
the furface of the water to the orifice of the pipe, and o of the 

water were then difcharged from the bottom of Che cifiern by depth* 
a (hort pipe in any dire^ion. The apparent difficulty of find* 
ing a caufe adequate to the efiedl, on the one hand, and the 

* In the ledlures of the Royal Inftitution from whofe Journal 
Ho, 1 1, the prefent and next articles arc taken* 


authority 



CASE OF SPOUTING FLUIDS* 

authority of Venturi on the other, made it defirable that the 
experiment (hould be repeated ; and an apparatus Fig. 111. 
Plate 1. was con(lru6led, in the houfe of the Royal Infiitution* 
for performing it in a fimple and fatisfa^ory manner. The 
, ciftern employed was a cube of nine inches : clofe to the 
^ bottom a cylindrical tube was inferted, in a horizontal direc* 
tion, nine inches in length, and half an inch in diameter ; an- 
other tube, of exadtiy the fame dimenfions, was provided with 
a flat funnel at its upper end» and its lower eitd was fitted to 
Hide in a collar placed in one of the upper angels of the ciflern. 
Experiment fo that it was fupported in a vertical pofition. Water was 
poured into the funnel, as fad as it could be tranfmitted through 
the tube, and, as the furface of the fluid rofe in the cidern* the 
vertical tube was drawn up, fo that its lower orifice was barely 
immerfed in the water. It was expected, that if the velocity 
of the water in the vertical tube were equal to the velocity 
correfponding to half its length, the water in the cidern would 
dand at the height of four inches and a half, or one half of 
that length, and that the preflure of this head of water would 
generate, in the water flowing through the horizontal tube, 
nearly the fame velocity as the column of water would acquire 
in its defcent through the vertical tube : the friction and 
refidance being in both cafes the fame, 
iiewed the con- But the refult was far different, and it fully confirmed the 
trary. truth of the received theory : for the water role in the cidern 

to the height of eight inches, which was very nearly the length 
of the tube. It is true that the water had already fome velocity 
when it entered the funnel; but mod of this mud have been 
lod by reflexion from its ddes and bottom ; and the quantity 
of air bubbles, that were unavoidably carried down with the 
water, mud have fully compenfated the little that remained. 
The entile ad- ^1^ appears therefore, that we are to confider this effedi in a 
berifig column in light fomewhat different from that in which it was placed in 
theaunofphcre” ledlures on hydraulics. The water acquires all its velocity, 
edive upon the in confequence of the preifure of the atmofphere acting jointly 
Eirir^and pro- ^^^hefion, in a very fmall fpace at the entrance of the 

ducet the fame tute : confequently, during the whole time of its defcent ii 
ht *** motion, and the whole force of its gravitation 

* * mud therefore be at liberty to in any other way ; hence the 
whole column produces the fame degree of preflTure as if it 
were at red, and caules the atmofphere to prefs on the water 

above 
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ibtfvt it in proportion^ its whole beiglit« in the fame mannec 
as if the prefTure were derived in any other way from an e*qual 
column of water ; and the cafe is reduced to a perfect analogy 
with the preflure of a head of water of this height, lince the 
air a£ts upon the particles entering the tube in the fame man- 
ner as the water does in more common cafes. Had the refult 
of the experiment been different, it would have been an ex* 
ception to the general principle of the prefervation of living 
force, or the equality of the potential afcent to the aAual 
defcent ; for, the water moving with the velocity due to half 
the height only, would have been capable of afcending but to 
half the height. 


Account of a fimple Eudiometric Apparatus conftruSted and tfed 
hy Dr. T. C. Hope, F. R. S. Edin. &c. &c. 

Since the difcovery of the uncertainty with which the ap- The uncertainty 
plication of nitrous gas to atmofpheric air, and other mixtures 
containing oxigen is attended, it has been found defirable to wit^nk^ou! 
prefent folid or liquid fubffances for the abforption of that prin- renders the ufe 
ciple. This on firft confideration may feem at lead as cafy "to 
be done as to mix two gafes ; but it is by no means fo, becaufe fvyt 
the liquids in particular poflefs a degree of chemical activity 
which readers it inconvenient to immerfe the hands in them, 
or to expofe their furface to the open air. Dr. Hope, whom 
I had lately the pleafure of feeing in town, mentioned an ap- 
paratus he ufes in his leftures and experiments, which is at 
once fimple and effedqRl, and I am happy in his permiffion to 
deferibe it in this place. 

A Fig. 3. Plate IV. reprefents a bottle which may be If Apparatuiby 
inch in diameter, and 2f inches in length, having a neck and 
ffopper at D, and another neck as ufual at C, into which lad without incoa* 
the neck of the bottle or body B, is fitted by grinding. This^*““®®* 

)ad was tnade of the fame diameter as the bottle, but feven or 
eight inches long. B contains the gas, and A the liquid ; for 
example, folution of hydrofulphuret. When B is thus con- 
ooded with A| the compound veflel may be inverted and agi- 
4 tated ; 
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The appanttti 

highly coQve- 

vital. 


itiMUTine 

Aid die r^pid^wV iMr into ivfiWiU AflritToiti 
the oxigen, end fami g pertU vacoiim. If thh circomAaiiog 
be foDAdp or apprehended^ to prevent the oompiele or rapid ab^ 
forptkat^ the veflel A nay be ptanged beneath the foriare of 
coOrmoA water, and the flopper D fiowly opened. The pref- 
fure of the atmofphere will then foroe in a quantity of water> 
which Krill dilofte the hydrofiilphureti bttt not fuiBciently to 
prevent the completion of the procefs. The veflel B inuft be 
graduated to (bow the dimenfiona of the reSd^/ie, or otherwife 
this reiidaal gas may be tratisferred into g vefel exprefsty gra^ 
duated for meafuring gafes. 

By this Ample and elegant apparetes we fee that (he liquid 
is economized, and the tacilitj, neatnefs, and precifion of ex- 
periment infured. The fize here mentioned is very welt 
adapted to the purpofes of public demonflradon ; but it is 
almoft needlefs to remark, that it may be made confiderably 
fmaller without deprivii^ it of its utility and excellence! 

?. S. While reading this proof, I have received a line from 
Dr. Hope^ by which I am very ferry to find that the flcetch I 
have given is not accurate; but as it is now late in the month, 
and the figure is engraved, I (hall be careful to give another 
engraving with theobfervations he may favour me with. W. N« 


SCIENTIFIC NEWS. 


Metah burned 
in nitrogen, ftp. 
by gaivanlfm. 


CombuJHon qf Metals in non-rtifpirable Gafes, by means of Caf- 
vanifin,^ 

Professor TromCdorfiT has noticed that metals are com- 
buitlble by means of the galvanic fpark in hidrogen^ ammo- 
nia, nitrogen, nitrous and carbonic acid gafes. 


Redu&ion of the Oxide qf Titanium. 

Reduction of Profeflbr Lampadius has fucceeded in reducing to the me- 
dunium. jallic date by means of charcoal only, the oxide of titanium, 
obtained by decompofing the gal late of titanium by potafli or 
foday> The metallic titanium is^of a dark copper colour ; it 

* Tromfdorff'i Hiftory of Galvanifm and its chcmfcsl agency, 

p. m. 

bas 
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tma much metallic brilltancy^ is4)rittle, and poflefles ip fmdl 
Ibales a confiderable degree of elafticity* It iarntflies on ex* 
pofure to air* and become^ eafily oxided by heat. It then 
acquires a blueith afped. It detonates with nitrate of potath,"^ 
and is highly infufible. All the denfe acids a£t upon it with • 
confiderable energy. Scheret^s Jnum. IX. p, 49. p. 72. 

On the Precipitability qf the Oxide of Bifmuth, 

Mr. Buckboltz has found that the folution of bifmuth pre- Solution of blf* 
pared in the cold is alone decompofable^ by a copious addition 
of water^ but that no fuch eflfedt takes place in the folution 
prepared means of heat. He has alfo noticed that a folution 
of this metal prepared in thee olde» depofits its oxide in a cry f* 
lalline form merely by warming the folution gradually. 

Scherer IX, p. 73. 

New Method of preparing phojphate cf Soda, 

Mr. Funcke^ apothecary at Linz^ in Germany, hasdifeovered prepirstion of 
a new method of preparing phofphate of fpda, in a more J^®^*****®* 
(economical, expeditious and eafy manner, than any of the 
procefles hitherto made ufe of by manufadurers or chemifis. 

His procefs confifis, in faturating the excefs of lime contained 
in calcined bones with dilute fulphuric acid, and then diflblv- 
ing the remaining phofphate of lime in nitric acid. To this 
folution, he adds a like quantity of fulpbate of foda, and then 
recovers the nitric acid by difiillation. The phofphate of foda 
is then feparated from the fulphate of lime, by the aifufion of 
water, and cryfiallization in the ufual manner. Scherer IX. 59. 

REMARK BY THE TRANSLATOR, (A.) 

This procefs feems to be much preferable to that now in ufe, 
viz, to decompofe the bones of animals burned to whitenefsi by 
fulphuric acid, and then prefenting foda to the difengaged phof^ 
phoric acid. For the phofphate of lime cannot be completely 
decompofed by the afiufion of fulphuric acid ; on account of 
this acid forming inflantly a portion of fulphate of lime: the 
liberaited phofphoric acid then produces with the remaining 
undecompofed portion of phofphate of lime, a fub-phofphate of 
lime, which (»nnot be decompofed by fulphuric acid, and which 
together with the fulphate of lime already produced, forms an 
3 unmanageable 
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snmmgeaUo and |mlky mafs. Aai afain if to ttis nafii* 
waflied out with water as well as poCUe, carbonate ci lode 
be now preCented, a partial decomp^tion will only be effeded* 
for it is jtbe exoefs of tiie phorphoric add of this fait onljr^ 
which in that cafe forms the article fought. The remaining 
portion of pbofphoric acid remain united to the lime^ in the 
form of phofpbate of lime. The ahove procefs is therefore 
evidently better. 

Sulphate tf Soda prepared from SutphaU rf'lim. 

Snlphtte of Ibda This method confiAs in making into a paile with a fuffident 
Aomgypfum. quantity of water, eight parts of burned gypfum, or fnlphata 
d* time, five of clay, and .five of common fait. Tbit mixture 
is burned in a kiln or other convenient oven, and then ground 
to powder, diffiifed in a fufiicient quantity of water, which 
after being Araihed and evaporated, is fufiered to cryftalliae. 

Sfherer IX. 61. 
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ARTICLE 1. 

Amljfju qf the Egyptian Htliatr opiums a Mineral lotdy imported 
from that Country* By Frederick Accvh, Prasad 
Chemift, and Teacher qf Chemifiry. Communieoted hy the 
Author, 

PARTICULARLY beautiful fpecies of fiiicious fione fittudAil i 
has lately been imported from Egypt, which was fiated in the • 

letter of the perfon who Tent it, to poflefs the peculiar property from S|yft« 
of rcfieding the rays of the fun red, when immerfed in water; 
and when taken out of this fluid to exhibit the figures of the 
fun and of the moon, when viewed in a particular direfiifn. 

But as none of the purchafers of this mineral could make out 
thefe lingular properties, the price fixed on the article was 
confiderably diminifhed, and the ftone fold at a cheap rate* 

The beautiful green colour which it poflefles, and the capabU 
lity of receiving a high polifh, tc^ether with the fiicfllty of 
cutting it, nevertbelefs rendered it a convenient artidb for 
being worked into different dbjefis of fancy and ornament. 

The colour of this fione is a fine apple*green. It is verySttmilipniiiii 
hard, and cannot be fcratched, but with the point of agood|| ^ “^P‘^* 
pen-knife. Its frafiure is even and free from all afperities. 

It breaks with very fliarp edges, and its texture is very corn- 
pad. It isfemUtranfparent when in pieces not exceeding half an 
VoL. VI. — OcTOBBji, 1803. F inch 
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EGYPTIAN liELIOtROFlUM* 


inch in tlilcknefs. It flrikes fire with (leel^ and breaiks int# 
acute angular irregular pieces. Its fpecific gravity is 2,708. 
The (lone is fold by the venders by the name of Egyptian Heli^ 
otrnpium^ Its nature v\‘iil be more clearly deduced from the 
following examination : 


An.ilyHs. 
Ignition render- 
ed it of i choco- 
late brown, vk ilh 
white and yellow 
veins j the poiiOi 
uninjured j lofs 
1-2 lit part. 

Plffufion of the 
powdered ftonc 
in fourpaits pot- 
aih, fulion, I'o- 
lution of the 
mafs in water, 
rather turbid. 


i^aturated with 
muriatic acid i 
gelati^us mafs. 
Dilution with 
water* 


Amlyfis. 

An entire polifhcd piece of the flone, weighing 250 grains, 
was cx poled to a white heat, in a wind-furnace, fpr two hours, 
and then fulFercd to cool. The original green colour of the 
mineral, was changed during this procefs to a chocolate brown, 
with fdow white and lemon yellow veins. The polilli of the 
(lone was not injured, but its weight was diminilhed 12 grains. 

Five hundred grains of the ignited (lone were finely pulver- 
ized, and mixed with 2000 grains of potalh, dilTolved in a like 
quantity of water. This mixture was evaporated to dryneA 
in a crucible of platina, and expofed to heat, gradually in- 
creafed to whitonefs, for one hour. During this operation the 
mixture fufed cjuictly, and exhibited w hen cold, a homogene- 
ous opakemafs, of a reddilh colour. This mafs was covered 
with water, and after having been expofed to a gentle heat, a 
folution of it was elTeded in that fluid. 

This alcaline folution was a little turbid, and could not be 
rendered trniifparcnt by repeated filtration. I faturated it with 
muriatic acid, a white precipitate fell down, the whole fluid 
acquired a reddifli hue, and alTumcd a gelatinous confiftence. 
The latter could but difikultly be diminiflied, by a copious ad- 
mixture of water. 


Evaporation In order to collect the precipitate which was diffufed through 

nearly to dry- floid, the whole was evaporated nearly to drynefs, and then 

neff, adtiiiion of ^ r i - . • . j-i i • i ■ 

dilute muriatic transferred into muriatic acid, diluted with fix times its quan- 

acidj prec'pi- tity of water, and afterwards filtered. The precipitate, after 

ute, JiUx. having been wa(hc<l, dried, and ignited, weighed 365 grains. 

It was pure filex. 

Rcfidual fluid The Ihiid from which thefe earths had been feparated, lo- 
eoncentrated getlieF with the water expended for wafliing it, I concentrate^ 
with carinate evaporation to about y of its original bulk, and then fatu- 
mf potafii. rated it with a heated (blution of carbonate of polafh in excefs. 

The white precipitate which was depofited, I transferred Into 
a flulk containing muriatic acid ; a britk cirervefcence enfued. 
but no perfedt folution could bo^tfeded, by either this, crany 

other 
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other acid employed. It was therefore filtered, and (he !hfb- 

iuble part coIle6ted. This infoluble refidue was of a fine red Infoluble (red) 

colour, and hardi to the touch. It weighed grains. But 

after having been boiled in muriatic acid, it loft ^ grain, and acid gave a Jtttit 

acquired a perfe6t white colour. The acid made ufe of for and left 

that purpofe proved to have Aripped it of iron to that amoiliit. 

It was therefore a portion of filex which had eluded the firA 
procefs employed for feparating lliis earth. 

The muriatic folution from which this Altceous earth had The left muna- 
been feparated, I mingled with a folution of carbonate of 
potafh, till no further turbidnefs enfued. The obtained pre- 
cipitate was transferred after repeated ablutions in water, into 
a boiling folution of potaAi, and digeAed in that fluid for one 
hour. The mixture was then diluted with water, and the in- 
folublcpart feparated by the flltre. 


The alcaline folution was faturated vidih muriatic acid, and The alcalSne fbv 

decompofed by carbonate of ammonia in excefs ; the precipi- * 

tate obtained by this means, after having acquired a conAder- carbonareof am* 

able conflAence, was digeAed in acetous acid, and examined *”pg**** 

for magnefla, but no veAige of fuch earth could be dctefled tous add, 

It was therefore dried and ignited, its weight amounted to 20| the fblutioa 

contained no 


grains. ^ ^ ^ magncfia, but 

The infoluble refidue from which this earth had been fepa- only alumlne. 


rated, was again diflblved in muriatic acid, and into this folu- ^[{1' ”^****1^® 
tion 1 dropped liquid ammonia till the odour of the latter con- a^tous^Lid was 


fiderably predominated. A bfOwn flocculent precipitate fell 56 "" diflblved 
downi which was collefled, waAicd in .liquid ammonia, and ind"|IJj!i.ip!*by 
boiled for a few minutes in a fotutioii of potafli. It was then excefs of ammo^ 
transferred into a fmall retort, and nitric acid aAufed upon it, 
which was again difiilled off from it repeatedly. The retort after perfeft fe- 
was lafily healed to a dull rednefs. The precipitate now 
weighed 29 grams. plcte oxidation 

The fluid from w'hich this precipitate had been obtained, ”hric acid, 
together with the folution of potafli made ufe of for boiling it, ** 

was then mixed with muriatic acid, and afterwards decompofed The fluid from 
by the addition of carbonate of potafli. The produ6t obtained, ha'd'^bpen’^fcjl^a- 
Cflervefced with muriatic acid, and yielded fulphate of lime on rated was mixed 
eflaying a fmall quantity of it by fulphuric acid. It was there- 
fore dried, and expofed to a white heat, aAer which its weight by caib. pouth. 
was grains. 
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The rcfiduary fluid was farther examined in the ufual man-> 
ner, but no other fubfiance could be found, but what had been 
introduced during the different proceffes made ufe of in this 
examination. The analyfis of the mineral being therefore 
compleated, from which it appears that 500 grains of the 
Egyptian heliotropium contain, 

Silex ..... 565 grains 
Alumine - . - . 20^ 

Oxide of Iron - - - 29 1 - 

Lime .... 56 1 

Water .... 24. 

495 
Lofs 5 

500 


Old Compton^Slrect, Soho, 
Sept. Sth, 1803. 


P. S. In my paper on the compound of phofphorus and ful- 
phur in your lafl Journal (Auguft) I obferve a typographical 
error, p. 5. 1. 22. which materially affeds the fenfe, and which 
1 will thank you to correct, namely, for 3 , read ^ part. 

F. A. 


II. 


Method of clojing toide mouthed Veffels intended to be kept from 
communicating with the Air» In a Letter from Anthony 
Carlisle, Efq. 


To Mr. NICHOLSON 

Dear Srx, 

Clofure of wide It is frequently delirable to clofe the openings of wide-mouth- 
veffels intended to contain fubflances which would be in^ 
tomical prepara-jured by free expoiure to the atmofphere, or to evaporation. 

The prefent obfervations, however, originate in attempts made 
to improve the art of preferving anatomical preparations. — 
The mod ufual liquids employed for what are termed ** wet 
preparations,^' are weak ardent fpirits, and diftilled oil of tur- 

^ pentine^ 
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pentine, to whidi 'may be added an aqueous folution of hy- 
drargyrus inuriatus, or mercury corrofive fublimate in the pro- 
portion of twenty grains of the latter to a pound of pure water. 

The methods ordinarily adopted for doting glafs vefTels ufed Utusl methods* 
for thefe purpofes, have been ground glafs iloppers/ well 
foaked bladders with a middle plate of thick (heat lead, to 
keep the top level, and plates of glafs luted with glaziers 
putty. 

The objedions to thefe methods are found by experience to Objedlioni to 
be fuflBcienl to induce the trial of others. The ground glafs feverilly. 
fioppers arc fcldom air-tight, but when they are, it happens 
that by the accumulating of particles of dull in the htting, the 
fiopper becomes in a few years immoveable. Where oil of 
turpentine is employed, the (topper becomes hxed by hardened 
turpentine. The (topping with bladders and (heet lead is li- 
able to fuch repeated changes of prefTure within and without, 
by the alterations in the expan lion of the contained liquids from 
variations of temperature ; that the cohelion of the bladders 
are eventually deftroyed ; add to this, that fuch preparations 
cannot be taken out of the velfels for examination^ or the Ii» 
quor renewedi without the trouble of a new (lopping. The 
plate of glafs with putty is feldom air tight, but when it is fo, 
the (lopping is liable to the fame objedlion which was dated 
ladly againd the bladders. 

The method 1 have now adopted, is to have a glafs jar with method by 
a groove half an inch deep round the outiide of the top or ©f which Eta ” 
mouth, and a glafs lid, like that ufed by confectioners in their Into a groove 
(bow glalTes, the lid fitting loofely into the groove is rendered 
air tight by hog’s lard, a fubdance never quite fluid at the 
highed temperature of this climate, and always foft enough in 
the cold feafon to admit of removing the lid or top. 

The fird glafs of this kind was made to my order by Mr. 

Parker in Fleet-dreet, to contain twenty ounce meafures of 
water, and the cod was five fliillings. A (imilar adjudroent 
for the lids of earthen jars, to contain pickles, preferves, 
feems both eligible and eafy in practice. See Plate V. Fig. 2* 

I am. 

Dear Sir, 

Your obliged Friend, 

A. CARLISLE. 

Soho»Sqtiare. 

ExtroB 
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HI. 


^aft iron lying 
thirty yean at 
the bottom of 
the fca was ox- 
idcd, 

Not uni- 
formly, but in 
TcinSa 

A cannon funk 
in a fliip burned 
at the evacua- 
tion of Toulon 
was oxided only 
in the middle. 


Extract a Letter from Touloji to General k Vavajfeur, Infpe^or, 

of the Materials of the Guns of the French Navy, on the Changes 
which Caft Iron undergoes by remaining long in the Sea»* 

An obfervation I have never heard explained is, that caft 
iron, which has lain a long time at the bottom of the fea^ id 
not equally oxided throughout. I formerly faw a cannon weigh- 
ed pp, after it had been funk thirty years, which was fo much 
oxided in veins, that I could run a knife into fome places, 
while the metal clofe by was impenetrable; and on carrying 
the knife beyond this hard vein, it entered as before. A gup 
has juft been weighed up here (at Toulon,) belonging to one 
of the (hips burnt when the Cnglifh evacuated the city. The 
middle is fo uniformly oxided, that a large piece may be cut 
off with a hatchet. Toward the breech, and toward the mouth, 
the metal appears to have loft nothing of its hardnefs. Can 
this difference be afcfibed to the conta6l of the fubftances in 
which the gun was buried underneath the water ? Its pofition 
at the bottom of the fea not being known, we can form no con* 
jcdlures on this point. For my part I had imagined, from the 
hard veins of the cannon mentioned above, that its metal had 
intermixed with it fubftances on which fait water could no|; 
a£l. The gun lately taken out of the fea appeared more ho- 
mogenous, but 1 cannot frame any fatisfadlory explanation of 
the fadl.f 


* Annales de Cbimie, V, l^O. 

f It is probable, that the laft cannon, as it belonged to a (hip 
that was burned, had part of it heated to fuch a point, when it fell 
into the fca, as would occafion it to be oxided in a higher degree 
than the others. It appears to me, more difficult to explain the 
different veins exhibited by the former cannon. Note of General 
1e Vavajfeur • 


IV. On 
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AtlTtaUlTl^OP THE HTVEHTIOH OF CVN-POWOIR. 

IV. 

On the Antiquity of the Invention of Gun-powder, and its firft 
plication to Military Furpofes, By Mr. Wiegleb.* 

T . . 

JL HE pvlod of the invention of Gun-powder, and its firft 
application for the purpofe of artiUery, has not yet been accu- 
rately afeertained. Though there are many accounts which 
liave been given concerning the invention* of this deftiii6live 
compound, yet none of them ftate their authorities. The un- 
certainty concerning the invention of gun-powder feems merely 
to be owing to the want of proper documents. The mofl Hiftoricil 

fumraary accounts the author of this paper could find, are con- toilctcnnmc the 
. , / _ , . I ^ I II inveniion^it 

tamed in two Eilays, the one written by Gram, the other by gunpowder, and 

Tremler, The firft account contains thehifiory of the inven. 
lion of gun-powder in Europe, and its firft application in 
Denmark ; tlie latter comprehends both the invention of pow" 
dcr, and the ufe of guns among the Europeans. 

According to the opinion of Gram, gun-powder was al- 
ready known in Europe about the year 1 340. Tremler, on the 
contrary, endeavours to prove, that no author of credit has 
pofitively fliewn that it was known before the year 13,H. 

Thefe authors, therefore, differ only 1*1* years, refpefling the , 
period of the invention. Being the other day, fays Mr. 

Wicgleb, in fearch of fome documents depofited in the ar- 
chives of this town (Langenfalze), I happened to meet with 
the annual account of the expences of the town for the year 
1378, This account contains a fpecification of different arms, 
viz, pikes, bows, crofs-bows, arrows, guns and gun-powder. 

The following articles particularly fixed his attention : 

1. One gun. *2. One gun and one charge of lead. 3. One 
gun and one charge of lejid. 4. Two guns and two charges 
of lead. 5. One gun and one charge of lead. 6, Two 
guns and three charges of lead. Befides thefe articles, the 
following charge was made in the account : 

Pro Fulverihm, 35 fliillings. 

Pro Pulveribus quos domini emerunt ad Pyxides, 3 ftillling^, 

Pro duabus PatelUs ad Pyxides, 3 fliillings. 

f From the German of CreU’s Annalcs, v, x*. p , r, 

If 
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If we conlider that guns, powder^ and lead, are here 
charged, it is obvious that by 4he word pulvis, gun-powder 
funpo^cr, mi mufi be underfiood ; and by pateVis, guns mufi be meant. 
Its uib in war* ffom 4liele documents we are led to believe that guns and 
gun-powder were known already before the year 1378. And 
it ii more than probable that they were not purchafed that 
year, but had probably been ufed before that time. For guns 
were too expenfive for fingle individuals and fmall towns at 
that time ; and on that account, the place in which I met 
with the faid documents was very probably provided with 
guns many years after the invention of them. That this muft 
have been the cafe becomes obvious from the following ob* 
fervation : Achilles Gefner, the Hiftorian of Augfburg, who 
wrote a Latin Chronicle at the beginning of the 16(li century, 
fays,* Three large cannons were caft at Augfburg in the 
** year 1378, the largeft of which difcharged a ball of 127 
** pounds ; the fecond a ball of 70 pounds, and the third a 
ball of 50 pounds, at a diftance of 1 000 paces/' 

Herman Corner, who lived at the end of the 1 4th century, 
relates that the inhabitants of Lubec aHTifted the Emperor 
CharleSf who befieged the cattle of Dannenberg, with 600 
armatis cum duabus machinis. Bombardae enim pro tunc non 
erantita communes, utinunejunt: From hence it is evident 
that the 600 machines were nothing but bombardae, or guns. 

Another remarkable document the author of this paper met 
with was the fentence of death of Nicolaus the Bold, who 
fupplied the enemy with two barrels of gun-powder, in the 
year 1372. In this fentence it is clearly exprelTed, that the 
gun-powder was made up of faltpetre and i’ulphur. In the 
fame year, the Corporation of Augfburg ordered to have caft, 
twenty cannons of metal, at the great expence of fifty pence. 
Thefe cannons were intended to be ufed againft their neigh- 
bours, the Bavarians. 

Petrarch, born 1304, fiates, in his work f publifhed 1374. 
Gav. Habeo macJdnas, ingentia faxa torquentes* 

Ral. Saxa torquere JurioJum cjt, 

Gav. Habeo machinas et bvilUfias imumeras. 

Ral. Mirum nifi et glandes Aeneas quae flammis fjeBu boi- 
rijbn tone tru jacuntur. Non erat fates de eoelo tonantes ira 
* Annales Augfburgenfes. 
f DeRemediis utriufque fortunac. 

4 


Dei 
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DH immorUdis, homuncio f O creduUtas jundia fltberbiae. De Hlftorktl faOt 

terra etiam tonuijfet : Non immutabilefulmen ut Maro ait humana foft'nlrenSoii of 

rabies immitata eft, et quod e nubibus mitii Jblet, Ugneo quidem» gunpowder, and 

fid tartareo mittkur inftrumento, Erat haec ptfiis nuper, rara ut *** 

cum ingenti miracuio cemeretur, nunc ut rerum peffimarvm do- , 

dies funt anmi^ ita cotnmunis eft ut unum quodiibet genus ar- 

morum. 

We fliall be lefs furprlfed that cannons and guns were made 
of wood ; even in the 16th century guns were bound with 
iron hoops. 

In the year 1365, Margraff Frederick, of Meiflen, at- 
tempted to florm the town and caflle of Einben with (lings 
battering rams, and other maciiines, then made ufe of in be- 
(ieglng towns. Rothe, who mentions this in his Chronicle 
of Thuringcn, farther relates that the Duke Albert was in 
pofTefTion of a gun which he himfelf ufed at the (lege, for 
(liooting into the works of the enemy. It was, fay this author, 
the tirft gun ever feen in that country. 

In another document is dated, that anno Domini, miOefimo 
triceniefimofexagefwio, confiftorium urbis Lubecenfis in toto com- 
buftum eftf per negligentiem illorutn qui pulveras pro bombardis 
parabant. The fame (ire is mentioned by Herman Corner, 
a native of Lubeck. His words, as taken from the Chronicle 
of Lubeck, are as follows : Conftftorium urbis Lubecenfis incen- 
Jkm eftf et combuftum per negligentiam illorutn qui pulveres pro 
bombarbis, five petraries parabant, ficundum Chronicam Lube- 
cenfem. Cum enim praedi&as parajjent locobant eos in quodam 
loco confiftoris non caute cuftoditos ab igne. Puberes ergo perinea- 
riam no&e accenfif domum ip/am fuccenderunt, ad antequam o 
tinguipotuijfcnt, cum in dneres redegerurU. Confequently gun- 
powder mud have been prepared already at Lubeck about the 
year 1360. 

In the year 1359, a war broke out between the kiqgs of 
Cadile and Arragonia ; in which the latter made ufe of a 
large gun, with which he did much damage to the yeflels of 
the king of Cadile ; for he (hot down wkh it the mads Fod 
riggingy and killed many men by only two (hots. 

Peter Divacus commemorates^ that in the year 1356 the 
inhabitants of Lyons in Brabant purchafed 12 guns (bombar- 
dae) which were called Uiundering ggnsy or blunderbuiTos, 
ab horrendo fragore. 
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V. 

4 Chemical Andi/fis of fame Calamines, By James Smithson, 

Esq. F. R. S. ?. R. S. From the Fhilofophical Tranfac^ 

tio^sfor 1 803. 

N^PTWITHSTANDING the cxpcritiients of Bergman and 
others^ on thofe ores of zinc which are called calamine, much un- 
certainty flill fubfifted on the fubject of them. Their conftitution 
was far from decided, nor was it even determined whether all 
calamines were of the fame fpecies, or whether there were 
veral kintjs of them. 

The Abbd Hauy, fo juftly celebrated for his great know- 
ledge in cr)itallography and mincralog) , has adhered, in his 
late work *, to the opinions he had bel’orc advanced that 
calamines were all of one fpecies, and contained no carbonic 
acid, being a fimple caljc of zinc, attributing the efVcrvefcence 
which he found fome of them to produce with acids, to an ac- 
cidental admixture of carbonate of lime. 

The following experiments were made to obtain a more 
certain knowledge of thefe ores ; and their refults will Ihovv 
the neceffity there was for their farther inveffigalion, and how 
wide from the truth have been the opinions adopted con- 
cerning them. 

Calamine from Bkyberg, 

a. The fpecimen which furniflicd the fiibjc6l of this article, 
was faid by the German of whom it was purcliafed, to have 
come from the mines of Bleyberg in Carinthia. 

It was in the form of a llicet ftaladitc, fpread over fmall 
fragments of limeflone. It was not however at all cryflalline, 
but of the dull earthy appearance of chalk, though, on cora- 
parifon, of a finer ^rain and c^lofer texture. 

It was quite white, perfedlly opaque, and adhered to 'the 
tongue ; 68.0 grs. of it, in fmall bits, immerfed in dillilled 
water, abforbed 19.8 grs. of it, = 0,29. 

It admitted of being feraped by the nail, though with fome 
difficulty : feraped with a knife, it afforded no light. 

f Traite de Mineralogies Tome IV# f Journal des Mineu No. 32. 

€8.1 grs. 
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68.1 grs. of it, broken into fmall pieces, expelled 19.0 grs. Specific gravity* 
of diftilled water from a ilopple bottle. Hence its denfity 
= 3.584'. In another trial, 18.96 grs. at a heat of 65^ Fahren- 
heit, difplaced 5.27 grs. of diflilled water; hence the denfity 
;= 3.598. The bits, in both cafes, were entirely penetrafed with 
water. 

b. Subje6ted to the afiion of the blowpipe on the coal, it be- Blowpipe aflays. 
came yellow the moment it was healed, but recovered its pridine 
whitenefs on being let cool. This quality, of temporarily 
changing their colour by heat, is common to mod» if not all, 

metallic oxides ; the white growing yellow, the yellow red, the 
red black. 

Urged with the blue dame, it became extremely friable ; 
fpread yellow dowers on the coal ; and, on continuing the fire 
no very long time, entirely exhaled. If the dame was directed 
againfi the dowers, which had fettled on the coal, they ihone 
with a vivid light. A bit fixed to the end of a dip of glafs, 
waded nearly as quickly as on the coal. 

It didblved in borax and microcofmic fait, with a flight 
effervefcence, and yielded clear colourlefs glades ; but which 
became opaque on cooling, if over faturated. Carbonate of foda 
had not any a6tion on it. 

c. 68,0 grs. of this calamine didblved in dilute vitriolic acid SoJution* In th« 
with a britk effervefcence, and emitted 9.2 grs. of carbonic 

acid. The folu lion was white and turbid, and on danding gave only falts of 

depofited a white powder, which, coIleAed on a fmall filter 

of gauze paper, and well edulcorated and let dry, weighed 

only 0.86 grs. This fediment, tried at the blowpipe, melted 

fird into an opaque white matter, and then partially reduced 

into lead. It was therefore, probably, a mixture of vitriol of 

lead and vitriol of lime^ 

The filtered folution, gently exhaled to drynefsi and kept 
over a fpirit-lamp till the water of crydalllzation of the fait and 
all fuperfluous vitriolic acid were driven off, afforded 96.7 grs. 
of perfe6lly dry, or arid*, white fait. On re-folution in water, 
and cryffallizatiop, this faline matter proved to be wholly vitriol 

^ J>ry, as oppofed to wet or damp, which are only degrees of 
each other, merely implies free from mechanically admixed water. 

Arid, may be appropriated to exprefs the Hate of being devoid of 
(Combined water. 



76 


CHEMICAL ANALYSIS Of SOME CALAMINES. 


The olamme 
contained oxide 
of xinc, car- 
bonic acidf and 
water. 


Somerfetfiilre 

saUminc. 


of zinc, excepting an inappreiiable qaantify of vitriol of lime in 
capillary cryfials, due, without doubt, to a flight and accidental 
admixture of feme portion of thecalcar^us fragments on which 
this calamine had been depoiited. Pure martial pruffiate of 
tartar, threw down a white precipitate from the folution of this 
fait. 

In another cxperiment» 20.0 grs. of this calamine afforded 
28.7 grs. of arid vitriol of zinc. 

d. 10 grs. of this calamine were diflblved in pure marine 
acid, with heat. On cooling, fmall capillary crylials of muriate 
of lead formed in the folution. This folution was precipitated 
by carbonate of foda, and the filtered liquor let exhale flowly in 
the air ; but it furniflied only cryflals of muriate of foda. 

e. 10 grs. diffblved in acetous acid without leaving any refi* 
duum. By gentle evaporation, 20.3 grs. = 2.03. of acetite of 
zinc, in the ufual hexagonal plates, were obtained. Thefecryt 
tals were permanent in the air, and no other kind of fait could 
be perceived amongfl them. 

Neither folution of vitriolated tartar, nor vitriolic acid, occa- 
floned the flighleft turbidnefs in the folution of thefe cryflals, 
either immediately or on flanding ; a proof that the quantity of 
lime and lead in ibis folution, if any, was exceffively minute. 

/, A bit of this calamine, weighing 20.6 grs. being made red 
hot in a covered tobacco-pipe, became very brittle, dividing on 
the flighted touch into prifms, like thofe of flarch, and loft 5.9 
grs. of its weight = 0.286. After this, it diflblved flowly and 
difficultly in vitriolic acid, without any effervefcence. 

According to thefe experiments, this calamine confifls of. 
Calx of zinc - - • 0,714 

Carbonic acid • • • 0.135 

Water 0.151 


1 . 000 . 

The carbonates of lime and lead in it are more accidental 
admixtures, and in too fmall quantity to deferve notice. 

Calwnine from Somerfiijkire. 

n. This calamine came from Mendip Hills in Somerfetfliire. 

It had a n)^mmiUated form ; was of a denfe cryflalline tex- 
ture j femitrant'parent at its edges, and in its fmall fragments ; 
and upon the whole very fimilar, in its general appearance, to 
calcedony. 

It 
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II was tinged, exteriorly, brown ; bat its interior colour was ^ 
a greeniih yellow. 

It had confiderable hardnefs; it admitted however of being Charafters. 
fcraped by a knife to a white powder. 

56.8 grs. ofitdifplaced 13.1 grs. of water, at a temperature 
of 65q Fahrenheit. Hence its denfity =: 4.336. 

b. Expofed to the blowpipe, it became opaque, more yellow, Bloivplpe afli/s. 
and friable ; fpread flowers on the coal, and confequently vola- 
tilized, but not with the rapidity of the foregoing kind from 

Bley berg. 

It diflblved in borax and microcofmic fait, with eflervefcence, 
yielding colourlefs glaflTes. Carbonate of foda had no aflion 
on it. 

c. It diflblved in vitriolic acid with a brilk effervefcence ; Solution, 
and 67 .9 grs. of it emitted 24.5 grs. = 0.360, of carbonic acid . 

This folution was colourlefs ; and no reiiduum was left. By 
evaporation, it afforded only vitriol of zinc, in pure limpid 
cryflals. 

d. 23.0 grs. in fmall bits, made red hot in a covered tobacco* 
pipe, loft 8.1 grs. = 0.352. It then diflblved (lowly and diffi- 
cultly in vitriolic acid, without any eroiffion of carbonic acid ; 
and, on gently exhaling the folution, and heating the fait ob- 
tainedi till the expulfion of all fuperabundant vitriolic acid and 
all water, 29.8 grs. of arid vitriol of zinc were obtained. This 
dry fait was wholly foluble again in water ; and folution of pure 
martial prufliate of foda occaiioned a white precipitate in it. 

This calamine hence coniifts of, Componeni 

Carbonic acid ... 0.352 Carbonic 

_ , . , acid and oaide 

Calx of Zinc .... 0.648 of tine. 


1 . 000 . 


Calamine from Derh0ire. 

This calamine confifted of a number of fmall cryftals, Derbythlre ca* 
about the fine of tobacco-feeds, of a pale yellow colour, which 
appeared from the fhape of the mafs of them, to have been 
depofited on the furface of cryftals of carbonate of lime, of 
the form of Fig. 28. Plate IV. ef the CriJtaUographie of Rom^ 

^e L’lile. 

The fmallnefs of thefe calamine cryftals, and a want of External cha- 
fliarpnefs rendered it impoffible to determine their form with 

certainty ; 





Experiments. 


Component 
parts carbonic 
acid and oxide 
*inc. 
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certainty; they were evidently, however, rhomboids, whofe^clfe^ 
were very nearly, if not quite, redlaiigular, and which were in- 
complete along their fix intermediate edges, apparently like 
Fig. 78>. Plate IV. of Rom6 dc L'lfte. 

22.1 grs. of Ihcfc cfyftals, at a heat of 57® Fabrenheit, dif- 
placed 5.1 grs. of water, which gives their denfity :is4 333. 

Heat did not excite any elcdlricity in thefe cryfiials. 

b. Before the blowpipe, Uiey grew more yellow and opaque, 
and fpread flowers on the coal. They diflblved wholly in borax 
and microcofmic fait, with eflervefcence. 

c. 22.0 grs. during their folutlon in vitriolic acid, efrervefced, 
and loft 7.8 grs. of carbonic acid 0.354*. This folution was 
colourlcfs, and aflbrded 26.8 grs. of arid vitriol of zinc, which, 
rediflblved in water, (hot wholly into clear colourlefs prifms of 
this fait. 

d. 9.2 grs. of thefe cryftals, ignited in a covered tobacco- 
ofpipe, loft 3.2 grs. = 0.3^7 H ; hence thefe cryftals confift of. 

Carbonic acid - - - 0.31*8 

Calx of zinc - ^ 0,652 


1 . 000 . 

EUStrical Calamine. 

lleArical ca- The Abbd Hauy has conlidered this kind as differing from 
Rcgbania. other calamines only in the circumftance of being in diftindl 

cryftals ; but it has already appeared, in the inftance of Iho 
Derby ftiire calamine, that all cryftals of calamine are not ele61ric 
by heat, and hence, that it is not merely to being in this ftato 
that this fpecies owes the above quality. And the following 
ex])erimcnts, on fome cryftals of eledlric calamine from Rcg- 
batiia iii Hungary, can leave no doubt of its being a com- 
bination of calx of zinc with quartz; fince the quantity of quartz 
obtained, and the pci fe6l regularity aiul tranfparency of thefe 
cryftals make it impoflible to fuppofe it a foreign admixture ill 
tl)cm. 

a. 23.4'3 grs. of thefe Regbania cayftals, difplaced 6.8 grs; 
of diftilled water, from a ftopple-bottle, at the temperature of 
6*1*° Fahrenheit ; their fpecific gravity is therefore = S.^S^. 

The form of thefe cryftals is reprefented in Figure I. Plato 
V. where the angle formed by the planes a and c was 90^, that 
by a and e = 150°, that by 6 and c =c 1 15^, and tliat by c and 
d=z 130®. 

Ihey were not fcratchcd by a pin ; a knife marked them. 

3 b. One 
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h. One of thefe cryflals, expofed to the (lame of the blow- Blowpipe ex- 
pipe, decrepifated and became opaque, and (hone with a green 
light, but feemcd totally infuhble. 

Borax and microcofmic fait dilTolved thefe cryftals, without 
any cflervefcence, producing clear colourlefs glafTes, Carbonate 
of foda had little if any a6lioii on them. 

c. According to Mr. Pellctier^s experiments * on the cala- 
mine of Fribourg in Brifgaw, which is undoubtedly of this 
rpecies, its com pofi lion is. 

Quartz ----- o.50 
Calx of zinc - - - - 0.38 

Water - - - - - 0.12 


1 . 00 . 

The experiments on the Kcgbania cry dais have had difierent 
refults ; but, though made on much fmaller quantities, they 
will perhaps not be found, on repetition, lefs in conformity 
with nature. 

23. 1..5 grs. heated red hot in a covered crucible, decrepitat- 
ed a little, and became opaque, and lod 1.05 grs. but did not 
fall to powder or grow friable. It was found, that this matter 
was not in the lead deprived of its ele6lrical quality by being 
ignite ! ; aad hence, while hot, the fragments of thefe decrepi* 
tuled crydals clung together, and to the crucible. 

d, 22.2 grs. of thefe decripitated crydals, hr 23.24 grs. of 
the original cryflals, in a (late of impalpable powder, being 
digelled over a fpirit-lamp with diluted vitriolic acid, (liowed 
no cffcrvefcencc ; and, after fomc time, the mixture became a 
jelly. Exhaled to drynefs, and ignited (lightly, to expel the 
(bperfluous vitriolic acid, the mafs weighed 37.5 grs. 

On extradlion of the faline part by didilled water, a fine 
powder remained, whicli, after ignition, weighed 5.8 grs. and 
was quartz. 

The faline folution afforded, on crydallization, only vitriol Component 

ef zinc. Thefe cryftals therefore confift of, parts of ele^trl- 

' * cal calamine. 

Quartz - . . . 0.250 

Calx of zinc - . . - 0.683 

Water 0.044 

0.977 

Lofs . - - • - 0.023 


1 . 000 . 

Journal dePhyfique. Tom. XX. p, 414. 
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The water is moA probably not an effential element of this 
calamine^ or in it in the Aate of, what is improperly called* 
water of cryAallization* but rather exifts in the cryAals in fluid 
drops interj^ed between their plates* as it often is in cryflals 
of nitre* of quartz* &c. Its fmall quantity* and the dry ftals not 
falling to powder on its expulfion* but retaining almuft per- 
feQly their original folidity* and fpathofe appearance in the 
places of fradture* and* a^ve all* preferving their elefirical 
quality wholly unimpaired* which would hardly be the cafe 
after the lofs of a real element of their conftitdtion* Teem to 
warrant this opinion. 

If the water is only accidental in this calamine* its compofi- 
tion* from the above experiments* will be* 

Quartz .... - 0.261 

Calx of zinc - • . 0,739 

UOOO 

It li found in J have found this fpecies of calamine amongft the produc-* 
Derby (hire. Derby (hire* in fmall brown cryftals* depofiled* to- 

gether with the foregoing fmall cryftals of carbonate of zinc* 
on cryftals of carbonate of lime. Their form feems* as |ar as 
their minutenefs and compreffion together would allow of 
judging* nearly or quite the fame as that of thofe from Reg- 
bania ; and the leaft atom of them immediately evinces its 
nature* on being heated* by the ftrong eleAricity it acquires. 
On their folution in acids* they leave quartz. 

OBSERVATIONS. 

Chcmiftry is yet fo new a fcience* what we know of it bears 
fo final! a proportion to what we are ignorant of* our know- 
ledge in every department of it is fo incomplete* fo broken* 
confining fo entirely of ifolated points thinly fcattered like 
lucid fpecks on a vaft field of dgrknefs* that no refearches can 
be undertaken without producing fome fa£ts* leading to fume 
confequences* which extend beyond the boundaries of their im- 
mediate obJe6t. 

Component 1 . The foregoing experiments throw light on the proportions 
ofTinc/***^***** which its elements cxift in vitriol of zinc. 23.0 grs. of the 
Mendip Hill calamine* produced 29.8 grs. of arid vitriol of 
zinc. Thefe 23.0 grs. of calamine contained 14.9 grs. of 

calx 
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calk of «inc ; hence, this metallic fait, in an arid Aate, con* 
tills of exaBly eijjml parts of calx of zinc and vitriolic acid. 

This inference is corroborated by the refults of the other 
experiments ; 68.0 grs. of the Bleyberg calamine, containing 
48.6* grs. of calx of zinc, yielded 96.7 grs. of arid vitriol of * 
zinc ; and, in another trial, 20.0 grs. of this ore, containing 
1 4.2 grs. of calx of zinc, produced 28.7 grs, of arid vitriol of 
zinc. The mean of thefe two cafes, is 62.7 grs, of arid vitriol 
of zinc, from 31.4 grs. of calx of zinc. 

In the experiment with the cryllals of carbonate of zinc from 
Derby fliire, 14.35 grs. of calx of zinc furniflied indeed only 
26.8 grs of arid vitriol pf zinc ; a deficiency of about T-ye# occa- 
fioned probably by fome fmall inaccuracy of manipulation^ 

2. When the hinplicity found in all ihofe parts of nature Pofition that the 
which are fullicientJy known to difeover it is confidered, it 
appears improbable that the proximate conflituent parts of greatly ezcMd 
bodies (liould be united in them, in the very remote relations to in 

each other in which aiialyfes generally indicate them ; and, an 
atlention to the fubje^l has led me to the opinion that fuch is 
in fa6l not the cafe, but that, on the contrary, they are univer- 
fally, as appears here with rerpe6l to arid vitriol of zinc, frac- 
tions of the compound of very low denominators. Poflibly in 
few cafes exceeding five. 

The fuccefs which has appeared to attend fome attempts to 
apply this theory, and amongft others, to the compofitions of 
fome of the f'ubflances above analyfed, and efpecially to the 
calamine from Bleyberg, induces rao to venture to dwell here 
a little on this fubjeA, and Hate the compofilion of this cala- 
mine, which refults from the fyflem, as, betides contributing 
perhaps to throw fome light on the true nature of this ore, it 
may be the means like wife of prefenting the theory under cir- 
cumtlances of agreement with experiment, which, from the 
furprifing degree of nearnefs, and the trying complexity of the 
cafe, may Teem to entitle it to fome attention. 

From this calamine, containing, according to the refults of Hence the cum- 
the experiments on the Mendip Hill kind, too fmall a quantity Sirbe/TiU-^ 
of carbonic acid to faturate the whole of the calx of zinc in it, mine^If fup-* 
and from its containing much too large a portion of water to ^ 
be in It in the Itate of mere moiflure or dampnefs, it feems to dinate com- 
conlifl of two matters; carbonic of zinc, and a peculiar com- 
pound of zinc and water, which may be named hydrate qf 
zinc, 

VoL, VI.— October, 1803. G By 
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. By the refults of the analyfis of the Mendip-Hill calamine, 
corredled by the theory, carbonate of zinc appears to conhft of. 
Carbonic acid - - • * • -f 

•Calx of zinc - - - - -J 

* Deducting from the calx of zinc in the Bley berg calamine, 
that portion which correfponds, on thefe principles, to its 
yield of carbonic acid, the remaining quantity of calx of zinc 
and water arc in fuch proportions as to lead, from the theory, 
to conflder hydrate of zinc as compofed of 

Calx of zinc - ... A 

Water, or rather ice - - - | 

And, from thefe refults, correfted by the theory, I confider 
Btc)berg calamine as conlifting of. 

Carbonic of 2 unc . . • ^ 

Hydrate of zinc • j. 

The left of this hypothefis is in the quantities of the remote 
elements which analyfis would obtain from a calamine thus 
compofed. 

The following table will (how bow very inlignificantly the 
calamine compounded by the theory, would differ in this re« 
i'pc6t from the calamine of nature. 

Ehicuiations of 1000 parts of the compound fait of carbonate and hydrate 

chemical theory, zinc Conflft'of, 


Carbonate of zinc 


Hydrate of zinc 
= 600 - - 


'‘Carbonic 

400 

acid 

c 


o 

Calx of 

400 x !2 

zinc 


-Calx of 


zinc 

4 * 




— (^00 

b Ice - - 

— 4 =3 - - ■ 


- 133 } 


> =- 716 ? 


160 

1000 . 


Xireat as is the agreement between the quantities of the lafl 
column and thofe obtained by the analyfis of the Bleyberg ca* 
laminc, it would be yet more perfect, probably, had there 
been, in this inflance, no fources of fallacy but thofe attached 
to chemical operations, fuch as errors of weighing, wafte, &c. 
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but the differences which exift are owing, in Tome meafure Elucidation! of 
at ieafty lo the admixture of carbonate of lime and carbonate ***®®*‘f* 

of lead, in the calamine analyfed^ and alfo to fome portion 
of water, which is -undoubtedly contaihed, in the ftate of 
moiiture, in fo porlis and bibulous a body. 

It has alfo appeared, in the experiments on the Mendip 
Hill calamine, that acids indicate a greater quantity of carbonic 
acid than tire does, If we make this dedudtion for 

diffolved water, it reduces the quantity of carbonic acid in the 
bley berg calamine, to 0.13^1. 

If we afTtirne this quantity of carbonic acid as the datum to 
calculate, on this fyftem, the compofition of the calamine from 
fileyberg, we (liall obtain the following refults : 

Compound fait, ofcarbonateof zinc and hydrate of zinc 990.3 
Water in the ftate of moilture ' - - . - 2.5 

Carbonate of lime and carbonate of lead - « 7.2 

1000.0 

It may be thought fome corroboration of the fyftem here 
offered, that, if we admit the proportions w'hich it indicates, 
the remote elements of this ore, while they are regular parts 
of their immediate produ6ts, by whofe fubfequent union this 
ore is engendered, are alfo regular fra£iions of the ore itfelf : 
thus. 


The carbonic acid 

-g 

II 

1 

1 

1 

The w'ater 

= 1 ^ 

TIjc calx of zinc - 

- - - 


Hereby difplaying that fort of regularity, in every point of 
view of the objedl, which fo wonderfully charadenfes the 
works of nature, w^en beheld in their true light. 

If this calamine does conftft of carbonate of zinc and hydrate 
of zinc, in the regular proportions above luppofcd, little doubt 
can exift of its being a true chemical combination of ihefe two 
matters, end not merely a mechanical mixture of them in a 
pulverulent ftate ; and, if fo, wc may indulge the hope of 
fome day meeting with this or j in regular cryftals. 

If the theory here advanced has any foundation in truth, 
the difeovery will introduce a degree of rigorous accuracy and 
Certainty into chen)iftry, of wliich this fcience was thought to 
be ever incapable, by enabling the chemift, like the geome- 
trician, to re^ify by calculation the unavoidable errors of his 
G 2 manual 
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manual operations^ and bj anthorifing him to eliminate froni 
the elTential elements of a compound, thufe products of its 
analj'fis whofe quantity cannot be reduced to any admiffible 
proportiori. 

A certain knowledge of the exadl proportions of the con- 
ilituent principles of bodies, may likewife open to our view 
harmonious analogies between the conftitutions of related 
obje^s, general laws, &c. which at prefent totally efcape us. 
in thort, if it is founded in truth, its enabling the application 
of mathematics to chemiliry, cannot but be produdtive of 
material rcfults 

3. By the application of the foregoing theory to the experi- 
ments on the eledrical calamine, its elements will appear to 
be. 

Quartz i 

Calx of zinc - - - - - 

A fmall quantity of the calamine having cfcapcd the aflion 
of the vitriolic acid, and remained undecompofed, will account 
for the flight excefs in the w^eight of the quariz. 

4, The exhalation of Ihefc calamines at the blowpipe, and 
the flowers which they diflufe round them on the coal, are 
probably not to be attributed to a dire£t volatilization of them. 
It is more probable that they are the confequences of the dif- 
oxidation of the zinc calx, by the coal and the inflammable 
matter of the flame, its fublimation in a metallic flate, and in- 
Aantaneous recalcination. And this allernate redudion and 
combuflion, may explain the peculiar pliofphoric appearance 
exhibited by calces of zinc at the blowpipe. 

The apparent fublimation of the common flowers of zinc at 
the inilant of their produdlion, though totally unfublimable 
afterwards, is certainly likewife but a deceptious appearance. 
The reguline zinc, vaporifed by the heat, rifes from the 
crucible as a metallic gas, and is, while in this flatei convert- 
ed to a calx. The flame which attends the procefs is a proof 
of it ; for flame is a mafs of vapour, ignited by the produflion 
of Arc within itfelf. The fibrous form of the flowers of zinc, 
is owing to a cryflallization of the calx while in mechanical JhJ** 

* It. may be proper to fay, that the experiments have been ftated 
predftly as they turned out, and have not been in the Uafi degra 
bent to the fyftem* 


penjion 
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penjton in the air like that which takes place with camphor ^Elacidationi of 
when, after having been feme time infiamedi it is blown out. ®h«nical theory* 

A moment’s reflection mud evince, how injudicious is the 
common opinion, of crydallizalion requiring a date of folution 
in the matter ; (incc it mud be evident, that while folution fub- • 
fids, as long as a quantity of fluid admitting of it is prefenl, no 
crydalHzation can take place. The only requifite for this opera- 
tion, is a freedom of motion in the maffes which tend to unite, 
which allows them to yield to the impulfe which propels them 
together, and to obey that fort of polarity which occafions 
them to prefent to each other the parts adapted to mutual union. 

No dale fo completely affords ihefe conditions as that of me^ 
chanical fufpenfion in a fluid whofe denfity is fo great, rela- 
tively to (heir (ize, as to oppofe fuch reddance to their defeent 
in it as to occafion their mutual attraflion to become a power 
fuperior to their force of gravitation. It is in thefe circumdances 
that the atoms of matters find themfelves, when, on the repa- 
ration from them of the portion of fluid by which they were 
dilfolved, they are abandoned in a difengaged dale in the 
bofom of a folution ; and hence it is in faturated folutions fuf- 
taining evaporation, or equivalent cooling, and free from 
any perturbing motion, that regular crydallization is ufually 
effeded. 

But Ihofe who are familiar with chemical operations, know 
the fort of agglutination which happens between the particles 
of fubfided very fine precipitates; occafioning them, on a 
fecond diffufion through the fluid, to fettle again much more 
quickly than before, and which is certainly a crydallization, 
but under circumdances very unfavourable to its perfedl per- 
formance. 

5. No calamine has yet occurred to me which was a real, 
uncombined, calx of zinc. If fuch, as a native produA, fhould 
ever be met with in any of the dill unexplored parts of the 
earth, or exid amongd the unferutinized pofTefiions of any 
cabinet, it will eafily be known, by producing a quantity of arid 
vitriol of zinc exaAly double its own weight; while the hydrate 
of zinc, fhould it be found fingle, or uncombined with the car* 
bonate, will yield, it is evident, 1.5 its weight of this arid falt.^ 
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VI. 

TaSle of the Ifadii of Wheels, from Ten to Thr^o Hundred ^Keth, 
the Pitch* being Two Inches, Mr, fi. DoNitiN, 

Millwright, Dartford, Kent\, 


No. 

of 

Teeth 

Radius 

in 

Inches. 

10 

3,236 

11 

3,549 

\2 

3,864 

13 

4,179 

14 

4,494 

15 

4,810 

16 

5,126 

17 

5,442 

18 

5,759 

19 

6,076 

20 

6,3y2 

21 

6.710 

22 

7.027 

23 

7,314 

24 

7,661 

25 

7,979 

26 

8,296 

27 

8,614 

28 

8,93 1 

29 

9,219 

30 

9,567 

31 

9,885 

32 

10,202 

33 

10,520 

34 

10,838 

3.5 

1 1,156 

36 

11,474 

37 

1 1,792 

38 

12,1 10 

39 

12,428 

40 

12,746 

41 

13,064 


No. 

Radius. 

42 

13,382 

43 

13,700 

44 

14,018 

45 

14,336 

46 

14,65 4 

47 

1 1-.972 

48 

15,290 

49 

15,608 

50 

15,926 

51 

16,244 

52 

16,562 

53 

16,880 

54 

17,198 

55 

17,517 

56 

17,835 

57 

18,153 

58 

18,471 

59 

18,789 

60 

19,107 

61 

19,425 

62 

19,7 44 

63 

20,062 

64 

20,380 

65 

20,698 

6b 

21,016 

67 

21,3.35 

68 

21,633 

69 

21,971 

70 

22,289 

71 

22,607 

72 

22,926 

73 

23,244 


No. 

Radius. 

74 

23,562 

75 

23,880 

76 

2I-,198 

77 

24,517 

78 

24.,S35 

79 

25,153 

80 

25,47 1 

81 

25,790 

82 

26,108 

83 

26,426 

84 

26,744 

85 

27.0()3 

86 

27,381 

87 

27,699 

88 

28.017 

89 

28,336 

90 

28,654 

91 

28,972 

92 

29,290 

93 

29,608 

94 

29,927 

95 

30,245 

96 

30,563 

97 

.30,881 

.08 

31.200 

09 

31,518 

100 

31,836 

101 

32,155 

102 

32,473 

103 

32,791 

104 

33,109, 

105 

33,427 


• By the pitch is underftood the dillance between the centers of 
two contiguous teeth 5 and by the radius is underftcod the diftanc^ 
between the center of the wheel and the center-of each tcoth. 
t Communicated by the author. 

No 
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No. 

Radius. 


No. 

Radius. 


No. 

Radius. 

106 

33,746 


151 

48,068 


196 

. 62.392 

107 

3 1*,064 


152 

48,387 


197 

62,7 lO 

108 

3 i ,3 H 2 


153 

48,705 


198 

63,028 

109 

34,700 


154 

49,023 


199 

63,3.16 

110 

35,018 


155 

49,341 


200 

63,665 

111 

35,337 


156 

49,660 


201 

63,983 

112 

35,655 


157 

49,978 


202 

64,301 

113 

35,974 


158 

50,296 


203 

6.1.,620 

114 

56,292 . 


159 

50,615 


204 

64,938 

115 

36,611 


160 

50,933 


20.^) 

65,256 

lid 

36,929 


161 

51,251 


206 

65,574 

117 

37,21.7 


162 

51,569 


207 

65,893 

118 

37,565 


163 

51,888 


208 

66,21 1 

1 19 

37,883 


164 

52,206 


209 

66,529 

120 

38,202 


165 

52,524 


210 

66,848 

121 

38,520 


166 

52,843 


211 

67,166 

122 

38,838 


167 

53,161 


212 

67,484 

123 

39,156 


168 

53,479 


213 

67,803 

124 

39,4.75 


169 

53,798 


21 4 

68,121 

125 

39,793 


170 

54,116 


216 

68,439 

126 

40,111 


J71 

54,434 


216 

68,757 

127 

40,429 


172 

5 1,752 


1 217 

69,075 

128 

40,743 


173 

55,07 1 


218 

69,394 

129 

41,036 


174 

55,3.89 


219 

69,712 

130 

41,3,34 


175 

55.707 


220 

70,031 

131 

41,703 


176 

56,026 


221 

70,349 

132 

42,021 


177 

56,344 


222 

70,667 

133 

42,339 


17vS 

56,662 


223 

70,985 

134 

42,6.57 


179 

56,980 


224 

71,304 

135 

42,97(i 


180 

57,299 


22) 

71,622 

1.36 

43,29 1. 


181 

57,617 


226 

71,941 

137 

43,f)I2 


182 

57,9.35 


227 

72.258 

I3S 

43,931 


183 

58,253 


228 

72,577 

139 

44,24.9 


184 

58,572 


229 

72,395 

1 40 

4 4,567 


185 

58,890 


230 

73,214 

141 

4 1,885 


JS6 

59,209 


231 

73,532 

‘ 142 

45/20 4 


187 

59,527 


232 

73,850 

143 

45,522 


188 

59,845 


233 

74,168 

144 

45,8 40 


189 

60,163 


234 

74,487 

145 

46,158 


190 

60,482 


236 

74,805 

146 

46,477 


191 

60,800 


236 

75,123 

147 

46,795 


192 

61,118 


237 

75,441 

148 

47,113 


193 

61,436 


238 

75,760 

149 

47,432 


194 

61,755 


289 

76,078 

150 

47,750 


195 

62,073 


240 

•76,397 


■«*7 


TmUc of fhe 
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No. 

Radius. 


No. 

Radius. 


No. 

Radius. 

241 

76,715 


261 

83,081 


281 

89,447 

242 

77,033 


262 

83,399 


282 

89,765 

243 

77,351 


263 

83,717 


283 

90,084 

244 

77,670 


264 

84,036 


284 

90,402 

245 

77,988 


265 

84,354 


285 

90,720 

246 

78,306 


266 

84,673 


286 

91,088 

247 

78,625 


267 

84,991 


287 

91,357 

248 

78,943 


268 

8.5,309 


288 

91.675 

249 

79,261 


269 

85,627 


289 

91,993 

250 

79,580 


270 

85,9 1*6 


290 

92,312 

251 

79,898 


271 

86,264 


291 

92,630 

252 

80,216 


272 

86,582 


292 

92,948 

253 

80,534 


273 

86,900 


293 

93,267 

254 

80,853 


274 

87,219 


291 

93,585 

255 

81,171 


275 

, 87,537 


295 

93,903 

256 

81,489 


i 276 

' 87,855 


; 296 

94,222 

257 

81,808 


277 

88,174 


297 

94,.S40 

258 

82,126 


278 

88,492 


298 

91,858 

259 

82,444 


279 

88,810 


299 

95,177 

260 

82,763 


280 

89,129 


300 

95,495 


N. B, When the pitch is different from two inches, the 
radius of a wheel of any number of teeth, from 10 to 300 may 
be found from this table, by the Rule of Three ; for as two 
inches (the pitch in the table) is to any radius in the table, fo 
is any given pitch to the radius required. 

For Example ; let it be required to find the radius of a wheel 
of 100 teeth, when the pitch is inches. The radius of a 
wheel of 100 teeth is, in the table, 31,836 inches. Accord- 
ingly we have 2 : 31,836 : : 1,25, to the number of inches in 
the radius required; which will be found 19,897 as by the 
Operation annexed. 

2: 31,836 : ; U25 
1,25 

159180 

63672 

31836 

2) 39,79500 


19,8975 


VJI. Aciounl 
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VIL 

Account of the Pyrometer of Plaiina. Citizen Guyton.* 

Citizen GUYTON prefented an inftrument to the fit-Pyr«neter for 

ting of the French National Inftitiite of the 26lh Floreal laft, 

intended to meafure the liighed degrees of heat of our furns^Ces. of pUtina moved 

It confifis of a rod or plate of plaiina placed horizontally in J ^ar of*the°** 

a groove formed in a cake of hardened white clay. This plate fame metal { the 

is fupported at one of its extremities on the part of the 
1*1 • 1 « I t m • rt ported on a mafa 

which terminates the groove ; the other end prefles againlt a of clay. 

bended lever, whofe longed arm forms an index to a graduated iigovemid by 
arc; fo that the change of poiilion of this index indicates e^nfotu 9 ]^ 
expanfion produced on the plate of metal by the heat. pottery mndptet^ 

The cake of clay having been highly baked, leaves no caufe 
to apprehend any contradtion ; and the expanfion which may 
take place during the ignition will only affedt the very fmall 
didance between the axis of motion of (he index and the point 
of contadt of the plate, that is to fay, in fuch a manner as ra- 
ther to dimini Ai theeffedl lhan to increafe it. 

All the parts of this indrument being of plaiina, neither fu- 
iion nor oxidation are to be apprehended. 

With refpedl to its dimendons, the author conceives that in Dimenrions. 
order to render the ufe of it commodious and accurate, they 
diould be reduced to fuch as may be necedary to obtain feniible 
variations ; it will then be rendered commodious by the facility 
with which it may be placed under a muffle or an inverted 
crucible, &c. and accurate, becaufe the probabilities of any 
accidental inequalities of the heat will be diminilhed, which it 
is impofflbic to avoid to a certain extent, even in the midfl of 
a large mafs of fire. 

The variations will be fufflciently perceptible, if wc can not Degree of accu- 
only edimate, but correflly determine expanfions of the 200th 
part of a millimetre (about the 5000tli part of an inch,) thefe 
the author obtains by the proportions of the indrument which 
he has himfelf adopted. 

The rod or plate of expanfion is 4.5 millimetres (one inch Dimenfions of 
and three quarters} in length, 5 in width (one fifth of an inch)***'' P"**" 
and 2 in thicknefs (one thirteenth of an inch.) 

* AnnaUs de Chitme^ No. 138. XLVJ, 276. 

Tlie 
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PYROMST£ft OF PLATIKA. 

The arm of the bended lever, which prelTes againfitheend 
of this rod, is 25 millimetres in length ; (rather 2|, or about 
one ninth of an inch) and the arm at right angles to it, or t|}e 
index, which traverfes on the graduated arc, is 50 millimetres 
in length (one inch and eight tenths) or twenty times the length 
of the other. The fpace traverfed by the difplacing of the 
fmall arm will be thus encreafed in the proportion of 1 to 20. 

As the long arm or index carries a nonius which divides 
each degree on the graduated arc into ten parts, we can dif- 
tinfily obferve the 200lh of one of thofe meafures (referred to 
the bar itfelf.) 

LaAly, As the decimal divifion of an arc of a circle of 50 
millimetres radius, gives only 7.8538 deci-niillimc*tres for one 
of its degrees, it evident then that we may meafure an ex- 
panfion of 0.078538 deci-millimetres, or of the 573Qth part 
of the length of t!te radius. 

In order to prevent the pofilion of the index from being 
changed in removing the inftrument from the furnace, a plate 
of plalina is fixed fo as to form a fpring againfl its extreroily. 

The author has commenced a ferles of experiments to de- 
termine the range of this pyrometer, to compare it with the 
pyronietric pieces of Wedge wood, and fo to lliew the degree 
of confidence it merits, the methods of ufing, and the cafes 
in which it may be ufefully employed in philofophical refearches 
and in the arts. 


VIII. 

Letter from Mr. Ezekiel Walker on the Propnriinn of Light 
afforded by Candles of different Dinienfions, 


SIR, 


To Mr. NICHOLSON, 


n Your correfpondent, who has made fome remarks on my 
experiments on candles, does not feciii to have fufficienlly 
confidcred his fubje^; for had he paid atlenlion to my papei 
on page ‘iO of the fourth volume of yc>ur Jrmrnal, lie cbuldnot 
have advanced that " Though Mr. Walker afl'erts with coi> 
iiderable decidon, that the ligiil aflorded by- candles, is pro- 
portioned to the quantify of nmlciial confumed, yet be ha.s not 

given 
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given the detail of his experiroeuLs, but fectns in forne mea* 
fiire to have difeovered this refult by argument, from the fup- 
pofed nature of the fubjefl.” * 

In the table in my paper above mentioned, the laft column Obferyttloni of 
contains the dillanccs of the candles from the wall, when the ^nd of 

fliadows were equal; and the fourth column contains the the weighti coo* 
vyeights of thofe candles confumed in a given time, and thefe^“®*^’ 
arc all the dsUa required for making the calculations, to (how 
whether my dedudion is true or falfe. The mode of calciH 
lating feemed to me, at the time I wrote that paper, too eafy 
to need any illudration, but as I now Hand charged by your 
correfpondent, of having deduced a general law from doubtful 
principle a further explanation becomes necetfary. 

To invefligate rules for this purpofe, 1 . Let M reprcfenl the Inveftigstlon of 
mould candle, a its cliftance from ihe wall, on which the ' 

dows were compared, x its quantity of matter confumed in a 
given time, (t) and Q the quantity of light emitted by M in 
the fame time : 2, Let m reprcfsnt any other candle, b its dif- 
tance from (he fame wall, and y its quantity of matter con- 
iumed, in the time 

Then as the infenfities of light are direftly as the fquares rtf 
ihc diflances of the two candles fro^i Ihe wall, we have, as 
b* X Q . 

: Q,: : b* I — = the quantity of light, emitted by 
a ^ 

m in the time. 

Then let us fuppofe that (he quantities of light are dire€lly 
as the quantities of matter confumed in the lime t, and we 
v X Q. 

have. As X : Q : : y ; ^ quantity of light 

emitted by m in that lime, by hypothelis. 

h' X Q Y X O 

Now, when (Theo. i .) is =— ■ (Thco. 2.) 

(I \ 

(he quantities of liglit of M and fft are directly as their quan* 
titles of matter confumed in any given time. 

By thefe rulct;, the calculations contained in the following 
table, were made from the experiments mentioned at the be« 
ginning of this paper. 

* See Bhilofophical Journal, VoL, V. page 219. 


No. 
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Whether the 
experiments of 
correfpondent h 
Kcuratet 


Three known 
compounds of 
futphur and ox 
^gen, I. oxidej 
n, acids« 


PROPORTION OF LIGNT AFFORDED RY CANdLeS. 

ff 


No of ex- 
periments. 


Light 

fcy 

Rule I. 

Light 

•>y 

Rule 11. 

2 d Rule 
differs fmm 
the iff. 

I 

No, 1 . compd. with the mould 

1.000 

1.000 

.000 

2 

No. 1. compd. with do. 

1.000 

1.000 

.000 

3 

No. ] . compd. with do. 

1.000 

1.013 

+ .015 

3 

No. 3. compd. with do. 

1.196 

1.125 

— .071 

4 

No. 4. compd. w'ith do. 

1.196 

1.226 

+ .030 


The mean error of the 2d Rule 

- .003 


As the mean refult given by the 2d rule, differs only 1 in 200 
from the Ifl, which is univerfally received as true, the 2d rule 
appears fufiiciently exa6l for many pra6tical purpofes, where 
the properties of that light is concerned, which is produced 
by candles. 

EZEKIEL WALKER. 

Lynn liegisg 20th Sept. 1803. 

P, S. As to your correfpondent's experiment, it does not 
I appear fo corred to me, as it appears to himfelf ; for every one 
knows, that one end of a mould candle is thicker than the other, 
therefore if that gentleman made his experiment with the ftnall 
end of his candle, he hasedimated the quantity of light pro- 
duced by a pound, too little ; and if he made his experiment 
with the large end, his eftimation is too great ; and moreover, 
it may be doubted, whether the -rg part of a pound of candles, 
can be fo exadly afeeriained by meafuring as by weighing, 
even if the candles were per fed cylnders. 


IX. 

On the Compounds of Sulphur and Ovygen. By Thomas 
Thomson, M, D% Lc^urer on Chemiftry in Edinburgh. From 
the Author, 

It is at prefant the opinion of Chemids that fulphur is capa^ 
" ble of combining with three dofes of oxygen, and of forming 
' three didind compounds^ namely* 

1. Oxide of Sulphur. 

2. Sulphurous Acid. 

3. Sulphuric Acid. 

The 
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The firil of thefe is fuppofed to contain a minimum, the third 
a maximum of oxygen. Of thefe three the confiituents of 
the lafi only have been afeertained with precifion. It will be 
proper to begin witli it, as the knowledge of its coropotition 
may be of fervice in alcertaining the conftituents of the retl. * 

I, Of Sulphuric Acid^ 

This acid has been lately analyfed with preciiion by Sulphuric acid^ 
Thenard and Chenevix. I have repealed their experiments 
with care, and have obtained for the mean refult 39 per cent, oxygen, 
of oxygen, which is only one half per cent, greater than the 
refult obtained by Mr. Chenevix. This ditference in the pre- 
fent (late of analy{is may be accounted altogether inlignificant. 

I (lialfconiider fulphuric acid, then, as compofed of 
61 fulphur 
39 oxygen 

100 


II. Of Sulphurous Acid, 

Mod of the properties of this Acid have been long known Sulphurous tcid. 
to chemids ; but no experiments have been made to afeertain 
the proportion of its component parts. Before I proceed to 
relate the refult of mine, it may be worth while to deferibe a 
few of the properties of Sulphurous Acid| which have not hi- 
therto been dated with preciiion. 

1. Fifty-three meafures of (ulphurous acid gas were intro- Water at 6o^ ab- 
duced into a graduated tube Handing over mercury, and one 
meafure of water was thrown up. In dve minutes 20 mea- its weight of ful- 
fures of gas were abforbed, and in 24 hours the abforption 
amounted to 33 meafures. No farther abforption took place 
in three days more ; but on introducing the tube into water, 
the whole gas difappeared, except a finall globule, which did 
not exceed I-lOlh of a meafure. During this experiment the 
thermometer at the time of obfervation deviated very little 
from 61®, and the barometer ofcillated from 29.55 to 29.77. 

Water then, at the temperature of 61 S abforbs 33 times its 
bulk of this gas. Now, if with Lavoder, we fuppofe a cubic 
inch of gas to weigh 0^63 grs. a cubic inch of water will ab- 
forb 19.79 grains of fulphurous acid, and 100 parts of watci 
will abforb 8.21 parts by weight. 


2. A r urrenl 
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The impregnate A current of fulphurous acid gas was paflTed through a 
tenfeV^acId *s" quantity of w'ater till the liquid refufed to abfofb any 

gravity 1.0513. The tafte of the water thus (Itturated, was intenfely 

Slight dif- acid and fulphureous, and its odour exccflively drong. The 
cagagea i acid, gravity at the temperature 68 ^ was 1.0513 ; the heat 

of the band was fuRicicnt to occafion an extrication of gas. 
When moderately heated, it frothed violently, and exhaled 
the denfe blue fmoke which ufeally indicates the prefence of 
fulphurous acid. When boiled down in a retort to half its 
bulk, it lod its finell, but dill continued (lightly acid. Henee 
it obvioufly contained fulphuric acid. 

Analyfn of ful- 3 . Ip analyfing the different fulphitcs, I have not found 
fution*of^fu?-^°' barytes an fwer To well as I was led to expedl from the experi- 
phurousacid mcnts of Fourcroy and Vauquelin; the folubility of fulphite 
portion of fuU**' ©f bary tcs in water is fo confiderable, that prccifion by means 
pkurlc acid. of it is fcarccly to be looked for. But nitrate of lead yields 
with the alkaline and earthy fulphites a white infoluble powder 
of fulphite of lead, which may be dried in ihe temperature of 
300^ without decompofition, and is then compofed of about 
‘J5 fulphurous acid. 

. 75 yellow oxide of lead. 

100 

One bundled parts of the above liquid fulphurous acid 
yielded, with nitrate of lead, a precipitate indicating the pre- 
face of t).15 parts of fulphuroUs acid. Another hundred 
parts, boiled down to one half in a retort, yielded, with muriate 
of baiyles, a precipitate indicating the prefence of 0.34 ful- 
phiinc acid, Tliereforc, 100 parts of my liquid fulphurous 
acid contained about •“ 

,5.31 fulphurous acid, 

0.34 fulphuric acid, 

CM 5. 

So that the fulphuric acid amounts nearly to of the ful- 
phurous. The prefence of this acid. is a proof of an affinity 
between fulphurous acid gas and fulphuric acid ; for the gas 
was paired through an intermediate vellcl before if reached 
Ihe water. 

This coAttimina- 4^ The proportion gf acid combined with water in the fi- 
rcndcMhe water q'i^d fulphurous acid was rather lefs than 7 ; }ct, when water 
iet'i capable of is plunged into a large column of gas, we have fecn that it 
abforbtng ful- . abforbs 

phurous gas. 
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Abforbs rather mare than eight parts of it by weight. Perhaps 
(liis difference was owing to the prefence of the fulphuric acid 
in the liquid. For water, (lightly acidulated with fulphuric 
acid, abforbs a fmaller proportion of gas, than pure water. 

5. After trying various experiments, in order to afcertain Analyfls of faU 
the confiituents of fulpliurous acid, I found the following 
method moft to be depended on. 

Sulphite of potafh was obtained by BerthoIIcfs method. Sulphite of pet- 
it is a fine white fait, the properties of which have been very 
fully detailed by Fourcroy and Vauquelin, though they iiaveheat : hy Igni. 

neglefled to analyfc it. and fulphuric*^* 

When this fait is expofed for a few minutes to a heat of acid with the el- 
300®, it lofes 3.3 per cent, of its weight; and fuffcrs no 
ditional lofs, though the heat be continued for an hour. 

When heated to rednefs in a platinum crucible, it decrepi- 
tates, becomes of an opake white, a blue flame iflues from 
below the lid, and, on taking off the cover at that inflant, 
the fait may be obferved of a glowing red heat in the middle. 

When this glow difappears, the (alt will be found to have fuf- 
tained a lofs of 22.3. per cent, and it lofes no more, though 
melted, and kept half an hour in fufion. On evolving, it fplits 
into the fine thin Iranfpareiit plates, which diflinguifli fulphate of 
potafh in the fame circumflances. When this refidue is dif- 
folved in water, and treated with muriate of barytes, this 
precipitate of fulphate of barytes obtained, when dried and 
. heated to rednefs, weighs 95.3, indicating the prefence of 
*J2,92 fulphuric acid. Suppofing with M. Chenevix, that 
liilphatc of barytes contains 24 per cent, of fulphuric acid : 
hence it follows that fulphate of potafh is compofed of 
22.30 volatile matter 
22.23 fulphuric acid 
53.43 potafli 

. joo.oo ’Hv** 

When 100 grains of fulphate of potafl) w^ere expofed to the The volatUc 
heat of a lamp in a retort with a very long beak, fitted to 
mercurial air holder, they decrepitated and aflumed the ap-fome futphur 
pearance of an opake white powder : IS cubic inches of 
were extricated, and fulphur, with a little water, was volatl- 
llsed into the beak of the reU)rt ; the gas was abforbed by 
water, and had the ufual fmell of fulpburous acid ; the retort 

bad 
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liad lofl 15.2 grains of weight. The fulphur being carefully 
colledecl, was found /o weigh 5.1 grains. When burnt, it 
left 0.1 of refiduuro, which feenied to be fulphurate of iron, 
for it gave a yellow colour to muriatic acid the water vola- 
tilized could not be weighed, but 1 eflimate it at 2 grains. 
The experiment fhews us what the volatile matter is which is 
drawn off when fulphate of potafli is heated to rednefs. ' It is 
compofed of 15.2 fulpburous acid 
5.1 fulphur 

2.0 water 


Coiriponrnt parts 
of fulphitc of 

potaih. 


22.3 

The f fait which remained in the retort being diffolved, and 
treated with muriate of barytes, gave a precipitate which in-r 
dicated the prefence of 23.2 of fulphuric acid. Hence ful- 
phale of potaAi is compofed of 

23.2 fulphuric acid 

15.2 fulphuroiis acid 
5.1 fulphur 

54.5 polafli 

2.0 water 


100.0 


But it is obvious that, before the application of heat, tho' 
firft three coiiAituents together conflituted fulphurous acid. 
Hence fulphite of potafh is compofed of 

43.5 fulphurous acid ^ 

54.5 potafli 

2.0 water 


100 0 

Explan.ntion ^of analyfis enables us to trace the changes produced upon 

heat on lulphitc fulpliile of potafti by heat. A temperature of 300® feparates 
ot potafh. the water and a fmall portion of fulphurous acid, which 
feems more loofely combined ; for the fait, in confequence, 
lofes its fmell ; an increafe of heat occafions a feparation of 
a portion of the acid, unaltered ; the remainder divides itfelf 
into tw'o parts, namely, fulphuric acid, which remains com- 
bined with the potafh, and fulphur, which fublimes. Hence 

* I have never yet burned fulphur, without obferving traces . of a 
fimilar refiduum. 


W« 
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l^rn, that fulphurous acid is compofed of 23. i falphiiriip 
acid, and 5.1 fulphur^ which gives us 
82 fulphuric acid 
18 fulphur 

lOd 

But 100 parU of fulphuric acid contain 39 ot oxygen ; there** 
fore 82 contain nearly 32. Hence fulphurous acid is com* 
pofed of 68 fulphur 

32 oxygen 

100 

Fourcroy aftirms.ihai fulphurous acid contains only about 15 
per cent, of oxygen^ which is lefs than one half of the refult 
JuA given. But he quotes nO experiment in proof of his aAer- 
tion. In all probability it was a mere guefs. 

6. The phenomena which attend the acidiAcatlon of ful-S“iphun)u« acSI 
phur and the decompodtion Of fillphuirous acid, render it pro-fui™hur*Mmbin* 
bable that fulphurous acid is rather a compound of fulphuric ed with fulphm« 
acid and fulphur, than of fulphur and oxygen. 

Sulphur and fulphuric acid Combine with great facility. 

For if we form them into a probe, a very moderate heat is 
fufficient to convert flic whole into fulphurous acid gas. 

Whenever fulphur is acidiAed, a portion of fulphuric add 
always makes its appearance in whatever way the procefs is 
tonduded. Such at leaA has been the conAant refult of niy 
experiments. 

When fulphur is expofed to the heat of an Argand lamp 
in a rbtort connected with a mercurial air Holder, it melts and 
fubiimes at ArA rapidly, but much more Aowly, when the pro- 
cefs has continued for fdme time. In a retort, whofe capa^ 
city was 63 cubic inches, four hours elapM before { oz. of 
fulphur was fublimed into its neck. A conOderable quantity 
of air was drivlen over ; but on allowing the veflfels to cooli 
the whole returned again, except 3 cubic inches. So that^ 
by the operation, the air in the retort had increafed about 
•S^th part. It fmelt vhry pungently of fulphurous acid. When 
agitated ih water, a ftnall portion of it difappeared. The 
water did not acquire a perceptible taAe, but it precipitated 
muriate Of baryte& even after being boiled for fome time. A 
portion of this air^ after being well waihed, Was left in con- 
tad with a ftick of phofphoras over water. Its bulk was dn 
VoL. VI.— OcTOB£R, 1803 . H miniihed 
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roinillied 17 per cent. Hence it had loft 5 per cent, of oxy- 
gen by the adion of the hot fulphur on it. Here we fee the 
fuurce of the acidification of the fulphur during its fublimation. 
From this experiment we are authorized to conclude that both 
• fulphuric and fulphurous acids may be formed merely by 
heating fulphur in common air, without any feniible com- 
buftion. 

Sulphurs* when- Sulphuric acid feems to be formed whenever fulphur is 
STpit^aciSfied! every fpccimen of flowers of fulphur which I 

have had an opportunity of examining^ contained that acid. 
If common flowers of fulphur be boiled in water, the li- 
quid always precipitates muriate of barytes. But flowers of 
fulphur, when once they have been well waftied and dried, 
communicate no fuch property to water. If we now fublime 
thefe very flowers a fecond time, water in which they arc 
boiled, precipitates muriate of barytes, as at firft. 

Oombuftion of When a red hot glafs capfule is rapidly placed on a pedeftal of 
>«ovcr water. * ^^^nding water, fulphur thrown into it, and a glafs jar fuddcnly 
put over it, the combuftion of the fulphur continues for a con- 
ftderable time ; denfe bluifli-white fumes fill the jar, and at 
laft conceal the flame completely. The fmoke foon fubfides 
when the combuftion is over, and the water rifes flowly in the 
jar. By this procefs, the air in the jar lofes uniformly 8 per 
cent, of oxygen ; it retains the fmell of fulphurous acid, even 
though allowed to remain over water for a week. But the 
fmell difappears in an inftant, if the air be pafled through water. 
A portion of the Water over which the jar ftood, being treat- 
ed with muriate of barytes, yielded a precipitate which 
weighed 8. An equal portion of the fame water evaporated 
to one-fourtli, yielded a precipitate which weighed 7 . 

Aftion of acids 7. The a6Uon of the more powerful acids upon the fel- 

on the fiiiphitcs. phites deferves attention, becaufe it ferves to illuftrate the na- 
ture of fulphurous acid. This adtion has been deferibed with 
confiderable minutenefs by Fourcroy and Vauquelin ; but as 
the rcfelt of my experiments differs a little from theirs, a few 
obfervations may not bo unacceptable to the chemical reader. 
To prevent tedioufeefs, I ftiall confine my remarks to felphite 
ofpotafh,^ 

AAionoffui- When felphite of potafh is thrown into concentrated ful- 
phunc acid upon pim^ic acid, a confiderable heat is evolved, a violent cfTcr- 
aflu ^ V®f<-'cnce takes place, and Uio felt lofes 48 per cent, of ife 

4 weight. 
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\veigbt. The heat of boiling water renews the efiervefcence^ 
and occafions a lofs of weight} amounting to 2 per cent. more. 

So that fulphite of potaflij when treated with fulphuric acid, 
lofos uniformly the half of its weight. Yet it contains only 
43.5 per cent, of fulphurous acid. The additional 6.5 parts 
may be aicribed perhaps to the efcape of fulphuric acid along 
with the gas ; for it can fcarcely he doubted that there is an 
affinity between them. When the fulphuric acid folution is fet 
afidC} brilliant plates of fuper-fulphate of potaih foon make 
their appearance in it. 

When fulphite of potafli is thrown into muriatic acid^ a Muriatic acid 
violent effervefcence enfues^ but no increafe of temperature ; ^^j^,*******® 
and the fait lofes 3 !• pec cent! of its weight. The heat of boil- 
ing water renews the effervefcence^ and occafions a farther 
lofs of 16 per cent, making the whole lofs amount to 50, as 
in fulphuric acid. From this experiment we fee that muriatic 
acid does not expel the whole of fulphurous acid, unlefs affiff- 
ed by lieat : and in that cafe, a portion of the muriatic acid is 
driven off at the fame time with the fulphurous. When the 
muriatic acid folution is fet ailde, beautiful arborefeent cryf- 
tals of muriate of potafli make their appearance in it. 

1 diffulved 500 parts of fulphite of potafli in water, and Oxy muiiatlc 
putting the folution in a Woulfe's bottle, caufed a current of p*"^^^“****'*** 
oxy muriatic acid gas to pafs through it ; the gas paffed after- 
wards through a fecoiid bottle of water connefted to the firfl 
by a bent glafs tube. After the procefs the bottles were fet 
aiide, till the green colour, occafloned by the oxy-muriatic 
acid, difappeared, and the fetid animal odour which ufually 
fucceeds that colour, was become perceptible. From the 
firfl bottle 1 obtained, by means of muriate of barytes, a pre- 
cipitate whch weighed 777 parts, indicating the prefence of 
37.3 per cent, of fulphuric acid. But as the fulphurous acid 
originally prefenl amounted to 43.5 per cent, had it been 
wholly converted into fulphuric acid, not lefs than 48.5 per 
cent, of fulphuric acid would have been obtained, there was 
a lofs then of 1 1.2 per cent, of courfe, 10.5 parts of fulphurous 
acid muft have been diflipated by the a£lion of the oxy mu- 
riatic acid. Accordingly the liquid in tlie fecond phial gave 
an abundant precipitate with muriate of barytes : and this 
precipitate,* contrary to what I expedled, coniified chiefly of 

H 2 fulphite 
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fulphite of barytes ; for the greater part of it was foluble in 
fulphurous acid. 

***** Wlien* fulphite of potafh is thrown into concentrated nitric 
ji^P I 0 prt- ^ violent eflervefcence takes place, and much heat is 

evolved> the lofs of weight is 44.5 ; the liquid treated with 
nitrate of barytes, gives a precipitate, which indicates the pre- 
fence of 39.6 of fulphuric acid. Hence we fee that the lofs 
of weight during the effervefcence was owing chiefly to the 
efcape of nitrous gas. 

When the acid is diluted, the eflervefcence is violent, but 
no heat is evolved, and the fmell of fulphurous acid gas mak- 
ing its efcape is very perceptible. The lofs of weight is only 
1 2 per cent, the reflduum, treated with nitrate of barytes, gave 
a precipitate indicating the prefence of 43.2 per cent, of ful- 
phuric acid. Here we fee that moft of the lofs of weight was 
owing to the efcape of fulphurous acid : yet the greater part 
was converted into fulphuric acid. 

Com^fitlon of 8 . During the courfe of thefe experiments I had occaflon to 
i^phite of pot- examine the com pofi lion of fulphate of potafh ; and as my rc- 
fults differ a little from thofe ilaled by others, it will be pro- 
per to notice fome of them in this place. 

When fulphite of potafh is heated to rednefs in a pla- 
tinum crucible, the refiduum pofTefles the properties of fulphate 
of potafh. It may be fufed without any lofs of weight, and 
when diflblved and cryflallized again, we obtain the fame lalt 
as at flrfl: 100 parts of this fait precipitated by muriate of 
barytes, yields a precipitate which, after being heated to red- 
nefs, weighs, at a medium, 96 parts, indicating about 23 per 
cent, of fulphuric acid. Hence tliis fulphate is conipofed of 
23 acid 
67 potafh 

100 

When fulphuric acid is fuperfaturated by means of carbonate 
of potalfai we obtain by evaporation the common fulphate of 
potafh of chemifts ; the fame fait feparates in cryflals during 
the purification of the potafh of commerce. When the fall It 
reddened in a platinum crucible, it lofes 1.4 per cent, of its 
weight, and no more, though it be kept in fufion. Diflblved 
in water, and treated with muriate of barytes, it yields a pre- 
cipitate which weighs 128.5 1 the mean of three experiments 

difiering 
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differing from each other not more than 3.5 per cent.* 

Hence it contains 30.84 fulphuric acid. This ruiphate« tben^ 
is compofed of 

30.84 acid « 

67.76 potafli 
1.40 water 

100.00 

When fulphile of potafli is left for fonie months expofed to 
the air, and tiien heated to rednefs, it yields with muriate of 
barytes a precipitate indicating about 33 per cent, of ful- 
phuric acid. 

The fuperfulphate of potafli lofes 26 per cent, in a red 
heat, and the remaining 74 parts diflblved in water, and 
treated with muriate of barytes, yield a precipitate indicating 
the prefence of 30.4 fulphuric acid, whereas 100 parts of the 
ruperfiilphate diflblved in water, without being previoufly 
heated, yield, with muriate of barytes, a precipitate indicat- 
ing the prefence of 38.4 fulphuric acid. . Hence it follows 
that the fait is compofed of 
38.4 acid 
43.6 alkali 
18.0 water 

100 . 0 ; 

or, abHrafting the water, of 46.4 acid 

53.6 alkali 

JOO.O 

III. Ojide of Sulphur, 

Sulphur ufiially occurs in one or other of three flates ; Extemiil charac* 
namely, 1. A whllifli powder, formerly diflinguiftied by the**™®f^*>*ph«^* 
name of kc fulphuris, In rolls or flowers of a greenifh 
yellow colour. This is the fulphur of commerce. 3. In the 
flate of a reddifli yellow, pitchy (ubflance. This is commonly 
employed for forming the caffs of medals, &c. known by the 
name of fulphprs. 

* Mr. Vauquelin affirms, in his DKTertation on the Potafli of 
Commerce, that this fait yields with muriate cf barytes a precipi- 
tate amounting to 22^, the weight of the Yalt. My experiment 
differs very much from this ffatement. 

1. It 
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tmcfidhburUpor 1- It 18 well known that fulphnr, when firft obtained by 
white iulphur, is precipitation from any liquid^ is always of a white colour, 
yellow fuU which gra^dually changes to greenifli yellow when the ful- 
phuritthe pure, phur is expofed to the open air. If this white powder, or lae 
fulphurisg as it is called, be expofed to a low heat in a retort, 
it foon acquires the colour of common fulphur ; and, at the 
fame time, a quantity of water is depofited in the beak of the 
retort. On the other hand, when a little w'ater is dropt into 
melted fulphur, the portion in conta6t with the water imme- 
diately alTumes the white colour of lac fulphuris. If common 
fulphur be fublimed into a velTel filled with the vapour of 
water, we obtain lac fulphuris of the ufual whilenefs, inflead 
of the ufual flowers of fulphur. Thefe fa61s prove that lac ful-~ 
phuris is a compound of fulphur and water. Hence we may 
conclude that greenifh yellow is the natural colour of fulphur. 
Whitenefs indicates the prefence of water. 

Sulphur render- 2. It has been long known, that when a confiderable quan- 
Sark^eoloured fuIphur is kept melted for fome time in an open veflel, 

by fufion. it becomes vifeid, changes its colour to a dark violet, and ac- 
quires a kind of pitchy appearance. The nature of this change 
has not hitherto been examined by chemifts. Fourcroy, in- 
deed, affirms, that the fulphur, in this cafe, is in the dale of 
an oxide. But the affertion does not feem to have been the 
refult of any pofitive experiment. 

I have never been able to produce this change in the ap- 
* pearance of fulphur by heating it in a flat difh, where nothing 
impedes the volatilization, though I have kept it melted in a 
glafs capflile on fand, healed to 230^, for ten hours toge- 
ther. But the change takes place in a fhort time, when a con- 
fiderable quantity of fulphur is kept melted in a crucible ; and 
the greater the quantity employed, the fooncr the change is 
produced, and the more complete it is. 

Thit fuppofed When fulphur, thus converted into a fuppofed oxide, is 
IeTcdour^r»s7oft *^ewly prepared, its colour is a dark violet, with the metallic 
if poured into ludre ; not very unlike newly-melted muriate of lilvef, when 
dcnfcVthaSi fu^^ reflefted light. If it be thrown fuddcnly, while in 

phurjandtiQugh. fudon, into water, it continues foft for a confiderable time- 
and, as it hardens, Ihe colour changes from purple to reddifh 
yellow. When broken, it exhibits a fibrous fradure, com- 
pofed of fmall prifihatic cryflals. Its fpecifle gravity was 
2.325. It was very tough, refiding, with a good deal of ob- 
4* flinacy. 
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ttrnacy, the aflion of the peftle. The povpder had a Srav^ 
yellow colour. Its properties differ^ we fee, from roil fulphuf, 
which is remarkably brittle, and whofe fpecihc gravity does 
not exceed 2. 

To afcer tain whether this fuppofed oxide really containedlt^emi to con- 
oxygen, I treated 100 parts of it with nitric acid till the whole ofwyKn,*^* 
was converted into fulphuric acid. The procefs was as te- though perhsps 
dious as the acidification of common fulphuf, by means of cfttitie*it*to the 
fame acid. By nitrate of barytes I obferved a precipitate, name of oxidCk 
which, after being reddened in a platinum crucible, weighed 
667, indicating 160 parts of fulphuric acid ; the fuppofed 
oxide had abforbed, of courfe, 60 parts of oxygen. Hence 
we have fulphuric acid compofed of 

* 62.5 fuppofed oxide 

37.5 oxygen 

100.0 

But 100 part of pure fulphur would have abforbed nearly 6U 
of oxygen, and formed 164* of fulphuric acid. Hence it follows 
that the fuppofed oxide is compofed of 

97.6 fulphur 
2.4 oxygen 

100.0 

Though the refult of a (imilar experiment was nearly the 
fame ; yet (he proportion of oxygen is certainly too fmall to 
authorize us, in the prefent Bate of chemical analyfis, to con- 
clude that the fuppofed oxide really contains 2| per cent, of 
oxygen : for lo fmall a deviation from the compodtion of fulphu- 
ric acid, by acidifying commdn fulphur, as 2| per cent, may, 
very probably, be owing to an error of analyfis. At the fame 
time the uniformity of my refults inclines me to believe that 
this fuppofed oxide of the French chemifls really contains 
fome oxygen. 

S. As no fatisfadory refult was likely to be obtained by ex- Oxigenatlon ot 
poling fulphur to heat and air, it became necelTary to try 
effeds of thofe chemical agents which are capable of commu- 
nicating oxygen to other bodies. Sulphuric acid could not be ^ 

ufed, becaufe fulphur converts it into fulphurous acid ; the 
effeSt of nitric acid was well known ; but the adion of oxy- 
muriatic acid had not been tried. Some of the foreign chemifti, 

indeed. 
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indeed, affinq that falphur takes fire when plunged into that 
gas ; but they mult have, fome how or other, deceived them- 
felves. 

Cxigenadoii by 1 connefied three Woulfe’s bottles in the fame manner, by 
oaymuriaticici^^ means of glafs tubes ; furnifhed each with Welter's tubes of 
tD^ox "mur/’Mid The firft contained an ounce troy of pure dry flowers 

gu was convert- of fulphur; the fecond was filled two-lliirds with diflilled 
water ; and the third with a weak folution of cryftalliased car- 
ri4 lifutd* bonate of potafli. A current of oxymuriatic acid gas was made 
to pafs through thefe bottles in the ufual way. The procefs 
laded a condderable time. The flrd bottle was foon filled 
with the greenifh fumes of the gas ; the fulphur gradually be- 
came moid and doughy, and the particles of it which adhered 
to the ddes began to trickle down in drops ; its colour changed 
to orange, and at lad, a fine red liquid made its appearance. 
The whole of the fulphur was gradually converted into this 
liquid. 1 then dopt the procefs. Abundance of gas had 
pafled through all the bottles : the water in the fecond was, at 
one time, quite milky, but it recovered its tranfparency before 
the procefs was finiflied. Dots of fulphur were depofited 
^ Along the glafs tubes which conne6led tlie fird and fecond 

phials ; but none in that which conneded the fecond and third, 
the folution in the third phial effervefeed precifely as in the ufual 
procefs for preparing hyper-oxymuriate of potafh. The gas 
which efcaped was carbonic acid. No oxymuriatic acid gas 
could be didinguiflied by its fmell in the fmall capfule of water 
* into which a tube iffuing from the third bottle was plunged, 

denominated As the red liquid obtained by this procefs has never before 
tfSf*^***^* been examined by chemids, and, it differs very much in its 
properties from all other fubdances at prefent known, it will 
be neceflary to didinguifh it by a peculiar name, 1 (hall call it 


more than 
dooble the 
weight of the 


/ulphurettfl muriatic acid, till fome better name be thought of. 

This liquid amounted to oonce meafures, exclufive of 
what adhered to the ddes of the bottle ; its fpecidc gravity 
was 1 .6^3, |t amounted, therefore, to 3.63 ounces, or more 
than twice the weight of the fulphur, excludve of what bad 


It If green by 
^Inafiiiittied 




been volatilised during the procefs. 

Sqlphureted ipuriatie acid is perfedlly liquid s its colour is a 
dnorod# intermediate between fcarlet and crimfon. When 
dreaks of it run down the infide of the phial, they appear 
|{reen by tranfm^ted light, 


Whan 
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When expofed to air, it fmokesat firft almoft as intenfely ^ fmoku, an* 
the finoking oxymuriate of tin of Lebavius ; bat the intenfity 
gradually diminifhes, and, at iafi, refembles that of the inoft con- deni blue colo«r{ 
rentrated muriatic acid a little healed. It is very Volatile, 
difappearing very rapidly when expofed to a moderate heat, proach of am- 

Ils fmell has a ftrong refemblance to that of fea-plants, but *J***"^*»f?^ 

. , - _ ® , r 1 . dropped into 

IS much Jtronger. The eyes, when expofed to its fumes, are water, leaves ■ 

foon filled with tears, and acquire tlie feme painful feeling as fulphur, 

when expofed to the fmoke of wood or peat. . ecid *duSiie,**i^ 

Its talie is firongly acid, hot, and bitter, aflTeding the throat feluble flakes 
with a painful tickling. foft ”r. 

It converts vegetable blue papers to red ; but the change 
takes place flowly, unlefs the paper be dipt into water ; the 
paper is not corroded unlefs heat be applied. 

When brought near a phial of ammonia, denfe white fumes 
of muriate of ammonia make their appearance. If it be held 
above a foiution of nilrale of filver, yellow fiakes precipitate 
in abundance. 

If a drop of fulphureted muriatic acid be let fall into a glafs 
of water, the furface of the water becomes immediately co- 
vered with a film of fulphur; a greenifii red globule falls to 
the bottom, which remains for fome time like a drop of oil, 
but at lafi is converted into yellow fiakes ; thefe flakes have an 
acid tafie, which they do not lofe, though allowed to remain 
in water for feveral days ; they are very dudiile, and continue 
fo, though left expofed to the ?iir. 

4. To afeertain the conflituents of this liquid I agitated 1 10 Chemical exanv- 
parts of it in a very weak foiution of potafh, and then threw or 
the whole on a filter: a yellow dudlile fubfiance w*as reted muriatic 
rated, which adhered very firongly to the filter ; what I could 
feparate was put on a plate of glafsfand dried gently in the open 
air. It weighed 40. This fubfiance had a yellow colour, and 
refembled half dry oil paint; its tafie was hot; it adhered fo 
obfiinately to the finger, that feveral days elapfed before every 
trace of it difeppeared. When digefied for fome time in hot 
water, it fell into fiakes of fulphur, and the water acquired an 
acid tafie. The flakes weighed only 34, and pofifetled all the 
properties of common fulphur. The water in which it had 
been digefied yieldedf with nitrate of barytes, a precipitate 
which weighed 8, indicating the prefence of 1 .92 fulphuric acid 
yvilb nitrate of filver ; the precipitate aniounted to 16, indicat- 
ing 
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Chemical e»i« ing 2.88 muriatic acid : but the precipitate had a browniflt 
which muriate of filver ii deditute. The 40 parte of 
f hunted muriatic yellow cefiduum then contained 

. ' 34.00 fulphur 

1.92 fttiphuric acid 
2.88 muriatic acid 
1 .20 water or lofs 

40.00 

Seventy parts (till remain to be aicertained. They muft exift 
in the folution of potafh. This folution, fuperfalurated with 
nitric acid, and treated firil with nitrate of barytes, and next 
with nitrate of filver, yielded precipitates indicating the pre- 
fence of 4.8 fulphuric acid and 36.45 of muriatic acid. The 
refiduum yield no farther precipitate with iilver ; but, when 
evaporated to drynefs, fome yellow cryflals were obtained, 
which gave traces of fulphur, but in too fmall quantity to be 
w'eighed. This analyiis gives us the following proportions ; 

35.00 fulphur 

39.33 muriatic acid 

6.72 fulphuric acid 

81.05 

28.95 lofs 


110.00 

or per cent. 31.S2 fulphur 

35.75 muriatic acid 
6.10 fulphuric acid 

73.67 
26.33 lofs 

This enormous lofs was owing, at lead, in part, to the im- 
probability of feparating from the filter, the whole fulphqre- 
ous mafs (b as to weigh it. This induced me to have recourfe 
to the following method of afccrtaining the proportions of ful- 
phur in fulphureted muriatic acid. 

Remarks oit the When fulphureted muriatic acid is thrown into warm nitric 
rulphuretefmu- acid a very violent efiervefcence takes place, and the whole 
rietic acid. mixture is thrown, with a kind of explofion, out of the veflel. 

If the acid be cold, the effervefcence is at firfl (low, but heat 
is very foon evolved, and the fame effects produced. When 
the proportion of nitric acid is great, and the fulphuret dropt 

in 
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m very (lowly, the eflervefccnce continues moderate ; nitrooft Cheimcal 
gas and oxymuriatic gas being evolved, as was evident, from or>/. 

the fmell. 1 difTolved 100 parts of the fulpburet in mine pbmrtud muruam 
acid. The liquid yielded, with nitrate of barytes, a folution^^* 
which, when properly dried, weighed 2B2 parts, indicating 
£)7.6 parts of Ailphuric acid; but 67.6 of fulphuric acid con- 
tain 26.3 oxygen. Hence 100 parts of fulphureted muriatic 
acid contain 41*3 of fulphur. 

If a cryftal of muriate of barytes be fufpended in fulphureted 
muriatic acid, no precipitate takes place ; neither was any ob- 
tained by agitating this fait in powder with the fulphuret. 

Hence I conclude, that the fulphuret does not contain fulphu- 
ric acid ; but that fulphuric acid is formed whenever the liquid 
comes in contad with water. The oxygen cannot be fup- 
pofed to have been previoufly united to the muriatic acid fo- 
lution. For I find, by trial, that if the oxymuriatic acid gas bb 
dill made to pafs through the fulphuret, after it is once formed, 
fulphuric acid immediately makes its appearance in it. The 
oxygen then mud have been combined with the fulphur ; the 
whole of which was in the date of an oxide. Whenever the 
fulphuret is diluted with water, that oxide undergoes decom- 
pofition, one portion of it abdrading the whole of the oxygen 
from the other, fo that fulphuric acid and fulphur make their 
appearance together. 

If we fuppofe the proportion of fulphur and fulphuric acid 
obtained by the fird analyfis to be that which is formed when 
the fulphur is mixed with water, we (hall have the oxide of 
fulphur coropofed of 

31.82 fulphur 
6.10 fulphuric acid 
or of 35.54 fulphur 

2.38 oxygen 
or per cent, of 93. 8 fulphur 
6. 2 oxygen 

100. 0 

But the fulphuret yielded to nitric acid 41.3 per cent, of 
fidphur. Hence it mud contain 44 per cent, of oxide of ful- 
phur. Sulphureted muriatic acid then contains 
44.00 oxide of fulphur 
35.75 muriatic acid 
20.25 lofs 


100.00 
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Chemical exa- The lofs is AiJI very confiderable^ Probably the greater paPt 
fSfiquTd ” owing to the prefence of water ; the amount of which 

phmrettd murUtic'^i is impoiTible to afcertain. 

The abo%'e analyiis conveys but an inadequate idea of the 
conftitulion of fulphureted muriatic acid^ becaufe the propor. 
tions of its conflituenls vary confiderably, according to the pro* 
cefs. The longer the procefs is continued the greater is the 
encreafe of muriatic acid, and the fmaller the proportion of 
oxide of fulphur. I found a portion of fulphuret thus formed 
to contain 47.1 muriatic acid 

35.2 oxide of fulphur 
4.0 fulphuric acid 


86.3 

13.7 lofs 


Remarks on the 
fulphureted mu- 
riatic acid. 


Solphuret of 
snuriatiG acid dif- 
folves phofpho- 

ruB* 


SolphuKt effer* 
vrfees with al- 
cohol, and forma 
ether* 


It was this lafl fulphuret that was obtained in the procefs in 
which the quantity of fulphuret which I got, as dated above, 
was meafured, the fecond Woul^e^s bottle contained a foluLion 
of muriatic acid and fulphuric acid in water. Hence we fee 
that the fulphuret, after being formed, had been partly covered 
over by the oxymuriatic acid gas. The fulphuric acid ob- 
tained, by means of barytes, amounted to 56 grains ; the mu- 
riatic acid to 1 39 grains. The third vial contained no fulphu- 
ric arid, but confided of a mixture of muriate of poiafli, hyper* 
oxy muriate of potadi and carbonate of potaih. , 

5. The fulphuret of muriatic acid claims the peculiar at- 
tention of chemids, n^t only on account of > its compofilion, 
which our previous knowledge would have induced us to 
confider as impoflible, but on account of the many remark- 
able properties whch it difplays. As I mean to referve a 
full account of its properties for a fubfequent paper, 1 diall 
fatisfy myfelf at prefent with the following remarks. 

]. Sulphuret of muriatic acid diflblves phofphorus cold 
with great facility. No effervefccncc lakes place ; the folu- 
tion has a fine amber colour, and is permanent. When eva- 
porated, the phofphorus remains behind with a Ijttle fulphur, 
and at lad takes fire. When the folution is mixed with liquid 
potadi, the whole becomes beautifully luminous, and phof- 
phuret of fulphur is precipitated, 

2. When mixed with alcohol, a violent edervefcence is 
produced, ether is immediately difengaged, and, what I did 

not 





109 


ErPLdllBSCEVCEa OV WALLS. 

expe6t : this ether is mixed with fulphurous acid, and muft 
be rectified in the fame way as fulphunc ether, which it refeni‘» 
blcs in finell. 

3. All the acids decompofe this fulphuret, fulphur ufuallylsdircompofed 
precipitating, except liquid fulphurous acid, vi'hich produces^^ *^* *^^** 
no change, and nitrous acid, which dilTolves and decotnpofes 

it at the fame time. 

4. The fixed alkalies dry produce with it a violent efTervef^habitudes with 
cence and a very high degree of heat. When ammoniacal***“*** * 

gas is pafTed through it, the veflel is filled with a fine purple 
fal-ammoniacal fmoke, the whole becomes Solid and of a deep 
red colour ; but when mixed with water, fulphur is immedi- 
ately precipitated. 

5. This liquid precipitates filver of a yellow colour mixed f*l- 
with white, the white is a muriate of filver, the yellow is 
compound of the oxides of filver and fulphur. It becomes 

brown when dry. Nitric acid decompofcs it, dilfclving the 
filver and acidifying the fulphur. 


IX. 


Farther Experiments and Objhrvations on the Efflorefcences qf 
Walls, In a Letter from Dr, Bostock, 

To Mr, NICHOLSON. 

SIR, 

Since l fent you the analyfis of the faline efflorefcenceFour effloref- 
from the walls of Mr, Earle's houfe, inferted in y^tir journal Jjjj***^* 
for November lafi, I have had an opportunity of examining 
four other efflorefcences obtained from brick walls, the parti- 
culars of which 1 fhall now. detail. 

The firft of thefc was prefented to me by my friend Dr. The firA proved 
Rutter, who difeovered it in confiderable quantity on the 
of the walls of his houfe jufi below the roof. This fait hadaeflit 
in every refped the fame external characters with (he one 
which 1 had before examined, and upon fubmitting it to the 
action of the fame chemical re-agents, fimilar refults were ob^ 
teined. In addition to the former experimenls, I compared 
the effeds produced upon it by pure ammoniac, and by the 
carbonate of ammoniac ; the former threw down a copious 

preci- 
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The (ccond ef- 
llorefccnce wa$ 
fulphat'i of foda 
with indication 
of muriatic acid 


Third cffloref- 
conce .'ulphate 


precipitate, vrhile the latter had no perceptible operation ; a 
deciiive left of the exiftenqe of magnefia, which was fug« 
gefted to me by Mr. William Henry of Manchefter. This 
fait api^ared, therefore, to be a very pure fulphate of mag* 
nefia. 

The fecond efflorefcence which I examined was obtained 
from the outer wall of a liable, which had been ere6led for 
fome years. It differed on its appearance from the two 
'former ; inflead of fhooting out from the wall in fpiculse of 
coniiderable length, it appeared like a powder fcattered over 
the furface, occupying diflin6l, round patches, fo as in fome 
degree to refemble the growth of a grey lichen. The bricks 
on which this efflorefcence appeared were in general of a 
fofler texture than thofe of the reH of the wall. Though it 
occupied a confiderable extent, it was difficult to colled it in 
any quantity, but I obtained fufficient to fubjed it to the ful* 
lowing experiments. The fait was diffolved in warm water, 
filtered and cryjflallized ; the cryflals were very foluble at the 
common temperature of the atraofphere. Muriate of Barytes 
added to the folution produced a copious precipitate ; car- 
bonate of pot-afh, pure pot-afh, pure ammoniac and oxalic 
acid were refpedively added to the folution, but produced no 
effed. Nitrate of filver caufed a precipitate, but only in 
fmall quantity. From thefe experiments it appeared that the 
fait in queflion confined of the fulphuric acid, mixed with a 
fmall proportion of the muriatic, and combined with one of 
the fixed alcalies. From the form of its cryflals 1 conceived 
that the fulphuric acid was in this cafe united to foda, but the 
quantity of fait which had been procured, was not fufficient 
to enable me to determine accurately from this circum* 
Bance. A more decifive tefl between the fulphate of foda 
and the fulphate of pot-aib, is the property which the latter 
alone pofTeffes of forming alum with the acid fulphate. of 
alumine. I accordingly prepared a quantity of this fubflance ; 
to one portion of it fulphate of pot-afh was added^ and to the 
other fome of the fait under examination. By gentle evapo- 
ration and fubfequent cooling, the firfl produced very evident 
cryflals of alum, the latter only formed a coirfiifed mafs» This 
I confidered as a fufficient proof that this fidine efflorefcence 
was the fulphate of foda. 

The third efflorefcence was obtained from the inner walls of 
a brick houfe which was then eredling ; it had all the internal 
- cha« 
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chara^ers of the faline efflorefcence from the fiable^ and when of ^ asarly 
fubmitted to the fame chemical re-agents, differed from it**“^** 
only in exhibiting flighter traces of the muriatic acid ; this 
fait was therefore a fulphate of foda nearly in a ftate of 
purity. 

The walls of the fait water baths in this town are covered^oorth 
with a ftucco. which is in feveral places bliftered and xnoulder-^^^ 
ing away. The parts of the plainer which are decaying, are water bath» ^ 
covered with a copious efflorefcence, which has the appear-®**^**®"*^® ** 

ance of a fine white down. Some of this I colledled and 
examined. It was diffolved in warm water and filtered ; the 
folution was not capable of being regularly cryflallized, but 
formed a white mafs, eafily foluble, pofTeiling the acrid tafte 
of a fixed alcali, and affedling the colour of tefl papers in the 
fame manner. A brifk cffervefcence was excited by the ad- 
dition of an acid, and from this circnmflance and the effedl of 
the different re-agents, I conceived it to be one of the fixed 
alcalies. In order to determine whether it was an uncoin- 
bined alcali, and to which of thefe bodies it ought to be re- 
ferred, I afeertained what quantity of the fulphuric acid was 
requifite to faturate a known weight of the fait, and after- 
wards, employing the fame acid, compared it with the quan- 
tity which the fame weight of alcali required. As the fait 
had not attracted any moiflure from the atmofphere during a 
period of fome weeks, 1 concluded it to be foda, and 1 ac-« 
cordingly found that the fame quantity of fulphuric acid fatu- 
rated equal weights of foda, and of the fait under examina- 
tion; the folution being flowly evaporated, formed well- 
marked cryflals of the fulphate of foda. That part of tlic 
walls of the bath on which the fait had efflorefeed in the 
greatefl quantity, was out of the reach of the immediate 
action of the fea water ; but it is probable that the fand of 
the thore had been mixed with the lime, for by examining a 
quantity of water which had been digeiled upon a portion of 
the plainer, it yielded a very copious precipitation by the ni- 
trate of filvcr, and this rendered it highly probably that the probably formed 
mortar contained the muriate of foda. It might therefore be*»y 
oonjeftored that the ibda in this cafe was accidentally formed 
by the fame procefs which, according to Mr. Accum*s account 
in the 2d vol. of the Journal, p. 24-3, is employed defignedly 
in Fruifia for obtaining it, 1^ the decompolition of common 
fait. 


lihall 
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£aite*t hovtem 


The clay con- 
t^ned a por- 
tion of mu- 


ItttdlSgatioB of I conclude thig communication by detailing to ydd tbd 
the origin of progrefs which 1 have made in tnveftigating the origin of thef 
iMgne^a on ^^Iphate of magneha, which appeared in Mr. Earless houfe. 
hricics of Mr. Before proceeding farther, it will be proper to obferve that 
the efflorefcence was here altogether confined to the bricksi 
the mortar which united them being entirely free from it, and • 
tliat rain water only had been employed in tempering the clay. 

It remained therefore to examine with accuracy, whether any 
fait, foluble in water, exifled ready formed in the clay, and 
what were the component parts of the clay itfelf. To afcer- 
tain the firfl of thele points, 60 grains of the clay powdered 
and dried were well wafhed with boiling water ; the water 
w^as filtered and evaporated, and the refiduum carefully col- 
ledled ; it did not weigh ^ of a grain. It was re-diflblved in 
water ; it produced a copious precipitate with the muriate of 
liate and fulphate barytes, and the nitrate of iilver; a very faint cloud with 
* oxalic acid and with pure pot-afh ; ammoniac produced no 
effedt. The ready formed falls appeared therefore to be the 
fulphate and muriate of a fixed alcali, with a minute portion of 
tbe muriate of lime, the whole however exifling in very (mail 
quantity. 

And a Iwger The clay itfelf was next examined } it w^as found to confift 
mag- alumine in the proportion of about 

three to one ; the quantity of lime was very finall, though 
its exigence was detected by the oxalic acid ; its colour 
proved that it contained iron, and 1 alfo found that about 
five parts in the 100 confided of magnefia. From this exa* 
mination it appeared that one of the component parts of the 
faltexifts in the clay ; 1 attributed the formation of the fuU 
phuric acid to the fulpbur which is frequently met with in our 
coals* and which 1 conceived might unite with oxigen during 
Experiment to the burning of the bricks. 1 attempted to put this adlion to 
experiment, and accordingly I formed a pafte of 
coals had given pipe clay and calcined magnefia in the proportion of 95 to 
^eacid?DDubt-g^^. ^bis was placed in a crucible, furrounded with fmall 
coal mixed with a quantity of fulphur ; the crucible was then 
kept for fome time in a drong heat. I was not able to deted 
the prefence of the fulphuric acid in the jday that was thus 
baked, but fo many circumdanceg might actually take place 
in the formation and burning of the bricks, which we have it 
not in our ppw'er to imitate in the laboratory, that I do nol 
confider the hypothefis difproved by my want of fuccefs. 

u 
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In analyfing the clay I proceeded nearly upon the plan Analjrfiibf tht 
pointed out by M. Vauquelin in the 36th vol. of the Ann. 
de Chimie. 

This operation is however To tedious, and requires 4*0 much 
nicety in the management, that I made fome attempts to as- 
certain the exigence of magnefia in the clay by a Ihorter pro- 
cefs. The firft method which I employed was fuggefted by 
an obfervation of Mr. Kiiwan; he fiates that aluminc is fut'« 
ticiently diferiminated from magnetia by the greater folubiiity of 
the latter in dilute Ailphuric acid ; but it appears that the dif- 
ference of folubiiity of thefe two fubdances cannot be em- 
ployed as a left of the prefence of magnefta where it exifts 
only in fmall proportion ; for 1 found that the fulphuric acid 
diluted with above 200 times its weight of water, after being 
in contact with pure alumine for the fpaceof 10 minutes only, 
had adled upon the alumine fo far that a precipitate was 
formed in the fluid by the addition of ammoniac. 

Tlic acetous acid is dated as poflTefting a much more power- 
ful a6tion over magnefta than over alumine ; but upon trial 
the fame objedion occurred againft it-i ufe as in the former 
inftance. 

' The property which the magnefta n falls poflefs of being 
decompofed by pure ammoniac but not by the carbonate of 
ammoniac, Teemed to otfer a method by which the fulpbates 
of magnefta and of alumine might be feparated when mixed 
together in foluliony and by which means confequentiy tlie 
prefence of magnefta might be detected in the clay under 
examination. But 1 found that though the fulphate of mag- 
nefta alone is not decompofed by the carbonate of ammoniac, 
yet that when a mixed folution of aluai and the fulphate of 
magnefta is fubjedled to the action of the carbonate of ammo- 
niac, both the alumine and the magnefta arc precipitated, fo 
that when the fluid is feparated by filtration, the addition of 
purie ammoniac produces no farther efled : 

After I had made the unfuccefsful experiment related above 
refpefiing the formation of the fulphuric acid, 1 received the 
laft number of your Journal, containing a communication from 


Mr. Gregor^ in which he gives an account of the production 

of the fulphate of magnefia from the allies of pit-coaJ. He Mr.O*ror*i ex- 


attributes the produfiion of this fait to the decompofition ?<>**P* 

the fchiftus and pyrites which are commonly found in coal, 

You VI. — OCTOBSR, 1803. 1 and u coal sihet 

west aot viNa 
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and by heating a mixture of thefe fubilances he fucceeded in 
forming the fait artificially. The fuccefs of his experiment 
fcems to prove the truth of the theory, at leaft in the parti- 
cular inflance in which he obferved the efflorefcence : but in 
» thofe cafes w'here the fait evidently proceeds from the fob- 
ilance of the brick, and where the magnefia has been found 
to exift previoufly in the clay, the idea of Mr. Gregor appears 
lefs applicable, fo far as regards the origin of the magnefia ; 
but in both the procefTes the fulphuric acid is eqi^ally fuppofed 
to be derived from the pyrites. Mr. Gregor fuggefis that coal 
allies might have been mixed with the clay of which thefe 
bricks were formed ; but 1 find upon enquiry that this was 
not the cafe. 

1 am, 

Liverpool, Autr, 30, Your obedient fervant, 

1803. JOHN BOSTOCK. 


X. 


Philofophical Ohfervations on the Caufes of the ImperfeStion qf 
evaporating Furnaces, and on a New Method qf conftru£iing 
them, for the economical Combuftion of every Defeription of 
Fuel. By C. Cur a u da u, correjponding Member qf the 
Pharmaceutic Society of Paris *. 

On the com- INOTWITHSTANDING the attempts already made to 
cEConomy in the ufe of the combuftibles neceffary to 
•f furmices. manufa6tures, we dill ufe them with confiderable wade# 

In all cafes a much greater quantity of fuel is confumed than 
is needful to keep up the ebullition in evaporating furnaces, 
or to produce the requifite tcrtiperature in furnaces for other 
purpofes. It may be eafily conceived that this fuperfluous con- 
fumption mud in large edablifhments be attended with great 
lofs, and mud eventually tend to produce a fcarcity of fuel in 
the market. It therefore becomes us for both reafons to en- 
deavour to prevent a fcarcity, of which future generations 
might with judice accufe us of being the authors, unlefs we 
ferioudy occupy ourfelves in fearch of the methods of burning 
wood with more economy. Many very remarkable improve- 

* Fiom xJtkt Annuks di €bimiif No. 138 - 
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ments have indeed been made in the confiru6tion of filrnacesOn thecom- 
within thefe few years, but they are advances towards 
perfection, and are yet very far from being carried to the ex- of furnaces, 
tent of which they are capable. This will no doubt be the , 
cafe with the alterations 1 am about to propofe ; for thefe will 
enable us to make new obfervations, which moft probably will 
lead to further alterations dill more important. 

Concerning Evaporatory Furnaces. 

The phyiical impollibility of raifing the temperature in eva- 
porating furnaces as they arc at prefent conflrudled, is one of 
the caufes which has always appeared to me moil ilrongly in- 
imical to their improvement. For it mull not be imagined that 
the intenfity of the heat will he in proportion to the quantity 
of matter in ignition, or that caloric will not be more copi- 
ouily produced by the fame quantity of combuflible under 
certain circumilances than others; as for example, when the 
temperature is already very high, the products of heat from a 
combuAible fo iituated will be much more confiderable than 
thofc from the fame combuflible burned in a furnace, the tem- 
perature of which is conflantly deprefled by the evaporation of 
the liquid in the boiler. 

To prove that it is only by virtue of a temperature already 
elevated that wc can obtain an advantageous combuflion, I (hall 
take Argand’s lamp, which will afford a comparative inflance 
on a fmall fcale of the edeA produced by the intenfity of heat 
during combuflion. When thefe lamps have their glafs chim- 
ney, they afford a very brilliant light, and the oil will emit no 
fmoke. But if the chimney be taken off, the oil will immedi- 
ately burn duller, the light will be lefs intenfe, and the wick 
will give Out fmoke. This cffe£l (hews that it is the current 
of air in the chimney, and the heat it keeps up round the wick, 
which contributes to the cffeA of the combuflion. What flill 
adds weight to this opinion is, that the perfeflion to which this 
kind of lamp is brought depends principally on the form and 
proportions of its glafs chimney. 

This example mufl then naturally lead us to think that eva- 
porating furnaces, as they are made at prefent, cannot advan* 
tageoufly promote combuflion, fince the bottom of the boiler, 
which is continually kept at the fame degree of heat by the 
evaporation of the liquid in boiling, conflantly prevents the 
I 2 rife 
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temperature, whence it refults that the heat whidi 
end conftrudtion *® infufBcient to produce a complete combuftion of the inflam- 
nf fjimaGes. mabic particles, will rather produce gazification than oxigi- 
, nation. This volatilizaiion t>f the particles of conibuftible 
bodies whidi efcape combnflion, and which pafs fiicceffively 
into the ftate of pc’rnianent gates, will alfo abforb a quantity 
of heat nccefliiry to their gafeoiis conftitulion, which, together 
with the effecls of the current of air, will tend to lower the 
interior temperature of the furnace, and to impede tlic procefs 
of conibudion. 

Thefc remarks, which perfeftly agree with all the pheno- 
mena* of combiiftion, (hew that the oxigen of the atmofphere 
does not a6l with much efEcacy on combudible bodies, except 
when they are immerfed in it at an high temperature, and that 
to apply an inleiifeand uniform heal to an evaporating furnace 
without lofs of the combiiftible, it (hould be produced in a fire- 
place, having a current of air, and fo fardifiant from the boiler 
that the temperature may be raifed gradually and at pleafure. 
By this means all the particles of the combuftible matter will 
be in a (late favourable to their ox igi nation; and the whole 
quantity of radiant heat produced by the readion of the oxi- 
gen upon the combuftible, will be difengaged and employed 
without lofs. 

That which under fimilar circumftanccs conduces (till farther 
to encrcafe the action of the oxigen, is its continual renewal. 
For the higher the temperature of a furnace is raifed the more 
eafily the outer air will enter; and folikewife when the igni- 
tion is carried to a high degree, it becomes neceflary and ad- 
vantageous to check the current of air, not by doling the door 
or lower opening of the furnace, as is generally done, but ra- 
ther by contrafling or even doling the upper aperture of the 
chimney. By this means the heat becomes concentrated in 
the body of the furnace, and has no other palTage than through 
the liquid in the boiler. 

This rcmaHt on the method of checking the current of ait 
by the top of the chimney, may alfo be applied to furnaces of 
Ibfion, and in cafes where it b required to maintain the heat 
of a metid without expofing it to the oxigenating adion of a 
loanent of air in a (bite of ignition. 
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General Remarks on ike CorifiruStion qf Furnaces, 

That part of the fire#p1ace which is to fupport the greateft 
heatf (hould be made of very refradory bricks. The beft ce- 
ment or mortar for bricks, in all cafes where a bad conductor of 
heat is required, is a mixture of equal parts by meafure of tan * 
and clay. The tan prevents the cement from cracking, and 
produces an adhetivencfs which, when dry, gives it a great 
degree of tirmnefs* 

Furnaces may alfo be condruded with this mortar, and on 
the fame principles with thofe of evaporation, which 1 am about 
to defcribe. 

Furnaces intended for drong heat, (hould be externally co- 
vered with a thick wall, condrucled with ihc mortar of tan. 

By this means very little heat will be lod. All furnaces (hould 
be fo condruded as to have the power of doling the upper 
aperture of the chimney at pleafure, in order to check the 
combudion, and concentrate the heat within the furnace, when- 
ever this becomes neceflTary. When the temperature is very 
high, it is particularly necelTary to regulate the ilTue of the 
current of air fo as to prevent its too fpeedy circulation through 
the furnace, which, in certain cafes, is prejudicial to the fuc- 
cefs of the operation. 

By uniting all thefe conditions in furnaces, a certain Caving 
of one fourth of the fuel will be made, and the combudion 
vvill be produced witiiout any appearance of finoke. I inlid 
more particularly on this remark, becaufe it is clearly and phy- 
lically proved that no combudible can be completely burned 
if Imokc be produced. 

Dejeripiion of an Evaporating Furnace, in which the Temperature 
may be raifed at Pleajure, 

For common furnaces, the aperture of the vault A, Plate Defi^ription of 
VI. fliould be four decimetres (I5J inches) wide, by three 
decimetres and a half (13J inches) in height; B is the part of **'***'^ 
the vault in which the combudion is performed. This vault 
mud be at lead two metres ((5^ feet) in length. C reprefents 
a boiler of one metre and a half (nearly five feet) in diameter, 
and of the fame depth ; it is fet in a brick furnace. 

The interval from the bottom of the boiler to the bafe of the 
furnace mud be at mod one decimetre (about four inches.) It 
mud beobferved in the con(iru6tion of furnaces, that the brick- 
work (boiild be gradually (loped towards the boiler, and to re- 

** dace 
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duce the fpace to about three centimetres (about an inch.) It 
muft be thus continued to within one decimetre of the edge of 
the boiler ; and mufl then be brought into contact with it. D is 
an aperture of two decimetres wide by one in height (about eight 
' inches by four) communicating with £. But at the fide of the 
engle Oj this paiTage for the heat mufi be made of one metre 
(three feet three inches) in width, by one decimetre (about 
four inches) in height, and this proportion continued to the 
aperture £. 

F is a fecond boiler, intended to be heated by means of the 
esccefs of heat from the firfi; many others may be applied in 
fucceffion, if required. G is an aperture with the fame pro- 
portions as D. At the angle h, it mufi be obferved to make 
the aperture of the chimney five decimetres by two (lyj inch, 
by H inch.) and to continue this proportion to about two thirds 
of its height. The aperture may then be contracted fo that, at 
its upper extremity, it may not be lefs than one decimetre by 
three (about four inches by twelve.) This part of the chiiii- 
ney (hould be fo coufirudled as to be able to clofe it convent- 
ently> when required. 


XL 

Corrc6iion of a Mifiake in Dr. KirvcaiCs EJfai/ on the State qf 
Vapour in the Atfuofphere. Bp Mr, Dalton. 

To Mr. NICHOLSON. 

S I R, 

Kirvwn^nquou ^ TAKE the liberty of requefting you to correCl a miftake in 
jng Mr. Crof- Dr. Kirwan’s etlay on vapour, copied in your lad number, 
rlty for ^ treating upon the height of clouds, he obferves, 

mum height uf ** In lat. b 1-^, in Cumberland, Mr. Crudhwaite obferved none 
the cloudt. 4t than 2700 feet, and none higher than 3J50, in the 

courfe of feveral years." For this he refers to my meteoro- 
logical obfervations, page 41. The facts there dated, how- 
ever, are fo very dilferent from thofe above mentioned, that I 
conclude Dr. Kir wan has not feen the book, and has been 
mifinformed. The account referred to is, that Mr. Crof* 
thwaite obferved the heights of the clouds ufually three times a 
day for five years, by remarking their intcrfedlion with Skid- 
4aw (a high mountain near Kefwick.) The refult was, 

4 Clouch 
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Clouds from 0 to 100 yards above Derwent Lake« 10 tioies. 


100 - 200 

• 

- 



42 

200- 300 

- 

- 



62 

300- 400 

- 

- 



179 

400- 500 

- 

- 



374 

500- 600 

- 

- 



486 

600- 700 

- 

- 



416 

700- 800 

- 

- 



367 

800- 900 


- 



410 

900 - 1000 

- 

- 



513 

1000- 1050 

- 

- 

- 


419i 

above 1050 

• 

■ 


- 2098 

Total 5381 


His obfervations could not be particular above 1050 yards, No maiimum 
that being the perpendicular height of Skiddaw. There is not ][imed^rby that 
therefore any maximum of height fo much as hinted at ; and author*i obfcr* 
the minimum is 0, or when the clouds reft on the ground, an 
event occurring in every part of Great Britain two or three 
times a year. Were we to form a conjedure from the above 
oUcrvations relative to the greateft height at which clouds are 
formed in this country inordinary, it would be about 1 mile; 
but in fummcr they are probably fometimes if mile above 
the level of the fea. 

Confidering the great fervice that Dr. Kirwan has rendered Obfemdoni, or 
to meteorology and chemiftry, and my own obligations to him 
on thofe accounts, it is unpleafant for metofignify dilTentfrom ind Mr. Dalton*! 
the doftrinc he inculcates refpeding the ftate of vapour in the 
atmofphere. At the fame time that his interefiing feries of phcric vapour* 
eflays in the eighth volume of the Tranfadions of the Royal 
Irifh Academy were in the prefs, my eiTays on the force of va- 
pour from w'ater and other liquids, both in a vacuum and in 
air, and on evaporation, publiflied in the Mancheller Tranf- 
adliotts, Vol. V. Part 2, were alfo in the prcfs. He holds the 
notion of a chemical folution of water in air ; and 1 maintain 
that vapour fubfifls in air as it does in vaciie, conftituting a pe* 
culiar atmofphere, mixing but not combining with any of the 
gafes of the compound atmofphere. On my principle the den- 
iity of the aqueous atmofphere at any height is totally inde- 
pendent of the denfity of the compound mafs of air, and is 
to be afcertained by knowing the denfity of vapour at the 

earth’s 
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earlli's furface. and its fpecific gravity ; in the fame way as 
we uuld afcertain the denfity of the oxygenous or azotic at- 
tnorpheies^ or one of hidrogen, at any given height^ having 
the like data. 

It has been a matter of furprlfe to me, that mod or all of 
my eflays publifhed in the volume above mentioned, have been 
copied and circulated in one or other of our periodical publi- 
cations, except thofe twojud mentioned, which appear tome 
by far the mod important, and which feem too to have been 
contidered as fuch by the foreign journalills. 

1 am your's, &c. 

J. DALTON. 

Manchejier, Aug, 22, 1803. 


XIL 

Cheap and effi ftual Method of fecuring Beams of Tiniher in floufes 
or elfewhere, ti'hic/i hare been injured by the Dry Hot, or are 
decayed by Thne, By Mr. James Woart,* 

Esfy method of "W^HERE the ends of the girder are decayed by time, or 

timbcrs^in^build^ taken out, and new 

ijiEs> ones put in their place, at a great expenfe ; and if the dry rot 

is in the walls, the ends of the new girder will be in danger 
of it again : fuch was the cafe at Eltham, in Kent, where in 
one houfe there were three new girders lo one floor in the fpace 
of twenty years ; whereas my method wdll be found infallible, 
executed at much lefs expence, and not fubje6t to the dry rot, 
becaufe the end of the girder, may be cut off clear from the 
wall; and if an air grate is put on the outflde, fo as to admit 
air to the end of the girder, it will remain fafe from injury. 

Plate IX. Fig, 2.t — A, fhews the end of the decayed girder, 
with the braces applied upon it. 

BB, 

* Memoirs of the Society of Arts, 1802. A reward of twenty 
guineas was awarded to the inventor, who, in an introductory let- 
ter Hates, that by the iron braces, of lefs coft than 201. he fecured 
the boufe of Hannege Legg, Efq. at Putney in Surry, which could 
not have been done by new beams witliout lofs, derangement, and 
chaiges to t)ie amount of eight hundred pounds, 
f There are two plates in the Tranfa6tions, the fecond of which 
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B B, the templets or wall-plates cm which the girder refts. Eafy method of 

C C C one of the iron levers for raiGng and fupporting 
the girder (there being a Ginilar one on the oppofite fide.) 

This lever is moveable on a pin D, which conics through a 
hole in the lever, didani about two feet from the end of the 
girder. This pin forms part of a collar £ bedded in the girder. 

The lever is fix feet long, three inches wide, and three fourths 
of an inch thick, and extends from the wall-plate along the 
fide of the girder. 

The extremity of the lever is moveable on another pin F, 
projeding through it from an upright iron G, bedded in the 
fide of the girder, and carrying a nut and ferew, which 
on a crofs plate H, through which the upright iron pafles. 

At the other end of the lever, next the templet, is an iron 
collar I, bedded in the girder, which collar may be raifed or 
lowered at pleafure, by means of the nut and ferew K, form- 
ing part of it ; and by aid of the cap-plate L, which prefies 
upon the lever, and alfo clafps it to the girder by its bend at L. 

As Plate IX. fig. 2, (hows only one fide of the girder, and, 
as has been before obferved, there being alfo a iimilar lever 
on the oppofite fide of the girder, their (eparate parts, method 
of connedUng them, and their mode of adlion, are more fully 
explained in VII. Fig. 1, 2, 3, where the fame letters 
are made ufe of to point out the feveral parts. 

Fig. 1 . — E, (bows the whole of the collar to be bedded in 
the fide and bottom of the girder, and the pins D D, on which 
the two levers are moveable. 

Fig, 2 . — The cap-plate H, the two upright irons G G, with 
their nuts and ferew s, w'hich adl upou the extremities of the 
two levers b^ means of their pins F F. 

Fig. 3 . — The collar I, on which that end of the girder next 
the templet reds, the (ides of which collar are bedded in the 
girder. C C are the claws or bended legs of the two levers 
which go into the templet. L is the cap- plate, K K are the 
nuts and (crews. 

At Mr. Legg’s houfe, where the levers above mentioned 
were applied, the beams of the roof were fo decayed that the 
roof was in imminent danger, tlie bearings were entirely rot- 

forms Plate VII. of ourprefent number. The other unfortunately 
was negleded to be fent to the engraver's, and the miftake not dif- 
covered till too late. It will be given in our next. 

ten. 
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Eafy method of ten, and the beams were funk three fourths of an inch, and 
touring decayed preffing againli the wall for fupport ; if there had not been a 
ings^ ftc. targe cornice underneath, fupported by bracketsi the whole 
roof mufthave fallen. 

. To put them in order, I hrll put (hores of fupports tinder 
each end of the two beams, on which the double foof lay, 
and then forced the four (bores at once, for the fecurity of the 
roof, the work, and men. The iron levers, C, were then 
prepared, let into the templet, and fixed on each fide of the; 
beam, on the pins D, projefting from the collar E, bedded in 
the beam, about two feet from its end. When the whole ap- 
paratus was ready, on (crewing the nuts on the upright irons 
G, at the extremity of the levers, the beam was raifed to its 
proper height with great eafe, although it was fuppofed there 
was above two tons weight on each beam, on account of the 
lead gutter, and gutter-beam betwixt the double roof, and the 
rich ornamented ceiling attached to the joift, which was notin 
the lead defiroyed except where the iron collar £ was fixed, 
which was put up from the under fide by cutting the ceiling the 
width of the collar. Thefe beams were fo decayed, and fo 
hollow, that the common method of bolting plank on each fide 
of the beam would not have been fafe ; and if it could have 
been executed, the new planks would have been fubjedt to the 
dry rot, and the roof (till in danger, which is now prevented, 
as the iron is not afiedled by it. The beam-ends were cut 
clear from the walls, and the beams are fufpended by means 
of the iron levers, whofe feet red on the templets of the walls. 
An air grate was made, on the outfide of the wall, to admit a 
current of frefli air to the ends of the timbers. The roof is 
now much fafer than when originally made, as the timber is 
fecured from decay ; and, owing to the collar E, the bearings 
arc now two feet (horter at each end of the beam ; the bearing 
on each beam being now, in the whole, four feet (horter thah 
in its original date. 

After the beams were brought to their proper height, and 
the levers and ferews adjuded, fcrcw-bolts were put into the 
timber, through holes purpofely left in the lever, betwixt D 
and F, and the whole work thus perfeftly fecured. 

At the other end of the girder, M, Plate IX. is ihown an- 
other method of fupporting timbers, where the ends are de- 
cayed. 

The 
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The particular irons ufed in this way are (hown in Plate VII. Eafy method of 
Fig. 4. N a collar for the girder ; O, an iron frame which 
rells on the templet; P P, two nuts which raife the collar N. iogsj &c. 

R R (how the clawed ends of the two bars of iron, extending 
under the girder, bedded therein, and fcrewed to it at tlieir 
extremities, about five feet didaiit from the templet. 

Fig, 5, is one of the iron bars lafi mentioned. 

S is the claw or lap wbicli projects over the collar N. T is 
the place where it is fcrewed into the girder. 

Fig, 6 and 7. Plate VII. explain a third method of fecuring 
decayed timbers. 

Fig, d, gives a fide view of a decayed girder : a, rcprereiiLs 
the templet; If, an iron lever, fix feet long, nearly firait, 
being only cambered one inch» three inches wide, and thiee 
quarters of an inch thick ; -this lever extends along the fide of 
the girder c, and is fccured firmly to it by the fide irons d ddd, 
which are two inches wide, and full half an inch thick, point- 
ed at the ends. The higher ends of thefe fide irons are driven 
into the girder, and the lower points pafs through holes in the 
lever into the lower part of the girder, and are held clofe to 
the girder by ftaples ccfft : the fide iron next the templet 
may be fixed (lanling, in order that it may enter founder wood. 

A claw, /, which is part of the lever, refts on the wall plate 
a, and is bedded in it ; an iron plate, g, l}ing under the glider, 
and let into it, paffes through the lever at h, connccling it 
with a fimilar lever on the oppofitc fide, and which afillls in 
the fame way to fupport the girder: i is a flooring joifi, to 
(how how deep the levers are inferted therein. 

Fig, 7, fliows the under part of the fame girder ; b b, are 
the bottoms of the two levers above mentioned, fixed to tim 
girder by the fide irons and fiaples before deferibed; kk, the 
broad feet of the levers which lie flat upon the wall plate ; ff, 
the two claws projoding from the feet, in order to bed in the 
wall* plate; ^ i i are joifis, partly cut through, to admit the 
iron levers to lie clofe to the girder : g fliows the iron plate or 
collar on which the girder bear» ; it is turned up an incli and a 
half at each end, to keep the levers dole to the fides of the 
girder. This collar (liould be made out of inch-bar iron, with 
points projeding from it, in the fame manner as the collar at 
DD, Fig. 1, to conned it with the levers, by palling through 
holes made tiirough them for that purpofe. 


To 



BRANCH GRAFTING^ 

To fix the levers, put a (hore two feet fix inches from the 
wall, under the girder, to fupport it ; then cut oH the deca)red 
end, and take out the templet, or part of the wall plate, if 
dccsLyed ; and pul in a (lone templet lor the irons to re(l upon, 
with mortices in the (lone to admit the claws of the lever : then 
fit the collar underneath the girder, two feet from the wall, 
to anfwer the holes in the lever ; make an iiicifion in the joifts 
three-fourths of an inch wide, and three inches deep, to 
admit the levers; fix the levers on each fide with the collar, 
fo as to force up the levers together; then with tlight 
fhores force up the ends of both levers together, and fix the 
iide-irons firm. The girder will thus be perfe6ll)r fate. 

The templet or wall plates, on which the levers red, are 
made of Portland (lone, three feet long, nine inches wide, 
and five inches deep, with inci(ions or mortices made therein 
for the claws of the levers. 

Certificates, confirming Mr. WoarPs improvements, were 
received from the cominiilioners of the navy, from Mr. Jofeph 
Harris, fmith, at Putney, and Mr. George Smith, furveyor, 
at Putney. 


XIII. 

Arc-mini m tlkC Method of extreme Branch Craflhig, Bif the 
invtntor William Faikman, 

SIR, 

lotreduaory ROM much convcrfalion wdth Mr. Biicknall on the idea of 
wbfefvattons on jujprovjn;/ (landard fruit-trees, we could not but reninik that 
ittMurdc. in apple orcliards, even in luch as are mod valuable, tome 
were to be feen that were dinted and barren, which not only 
occafioned a lofs in the produclion, but made a break in the 
rows, and fpoiied the beauty and uniformity of the planta- 
tion. 

To bring Ihefe trees into an equal date of bearing, fize, 
and appearance, in a diort time, is an objefl of the greated 
importance in the fydem of orcharding, and allb (or the 

* In a letter to Charles Taylor, Efq. Secretary to the Society 
of Afte, and inferted in their Memoirs for For which tlia 

filver medal was awai ded. 


recovery 
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recovery of old barren trees, which are fallen into decajy not 
fo much from age, as from the forts of their fruits being ol'the 
worn-out and deemed nearly loft varieties. 

Having long entertained thefe thoughts, and beefn by no 
means inattentive to the accomplilhnicnt of the deiign, 1 al- 
tompled to change their fruits by a new mode of engrafting, 
and am bold enough to alfert tliat I have moft fortunately New meiiioi of 
lucceeded in ray experiments ; working, if I am to be allowed 
to fay it, from the errors of other praditioners, as alfo from 
thofe of my own habits. 

My name having fcveral times appeared in the Tranfaftions 
of the Society for the Encouragement of Arts, &c. and having 
the honour of being a member of that Society, 1 thought no 
pains or cxpcnce would be too much for the completion of 
fo deiirable an improvement. Under thefe impreifions, and 
having many trees of this defeription, 1 made an experiment 
on three of them in March 1798, each being nearly a hundred 
years old. They were not decayed in their bodies, and but 
little in their branches. Two of thefe were golden pippins, 
and the other was a golden rennet. Each like wife had been 
paft a bearing ftate for feveral years. I alfo followed up the 
practice on many more the fucceeding fpring, and that of tlie 
faft year, to the number of forty at lead, in my dilferent 
plantations 

The attempt has gone fo far beyond my moft fanguine ex« 
pedation, that I beg of you. Sir, to introduce the fyflem to 
the Society, for their approbation ; and I hope it will deferve 
the honour of a place in their valuable Traiifadions. 

1 direded the procefs to be conduded as follows : Cut out Inftniaions Ibr 
aH the fpray wood, and make the tree a perfed Ikeleton, leav- ^ 

ing all the healthy limbs ; tlien clean the branches, and cut 
the top of each branch off where it would meafure in circum- 
fere^ from the (ize of a (hilling to about that of a crown 
piece. Some of the branches muft of courfc be taken off 
where it is a little larger, and feme fmallcr, to preferve the 
canopy or head of the tree ; and it will be necelTary to take out 
the branches w^ich crofs others,, and obferve the arms are left 
to fork off, fo that no confidenable opening is to be perceived 
when you (land under the tree, but that they may reprefent an 

^ The avenge espence I calculated at Si. 6d« each tree. 

2 nsifoin^ 
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uniTorm head. 1 muft here remark to the pra6tltioner^ when 
he is preparing the tree as I diredtedr that he fliould leave the 
branches fufHciently long to allow of two or three inches to be 
taken bff by the* faw, that all the fplintered parts may be 
removed. 

Pofition of the The trees being thus prepared, put in one or two grafts at 
grafci. extremity of each branch ; and from this circumftance I 

wiQi to have the method called extreme branch grafting. 

Cement and A cement, hereafter deferibed, muA be ufed indead of clay, 
general prepara- grafts tied with bafs or foft firings. As there was a 

nagement. conuderable quantity of mofs on the bodies and branches of the 
trees, I ordered my gardener to ferape it off, which is 
cffcdually done when they are in a wet date by a dubbed 
birch broom. I then ordered him to brudi them over with 
coarfe oil, which invigorated the growth of the tree, aded as 
a manure to the bark, and made it expand very evidently ; 
the old cracks were foon, by this operation, rendered in- 
vifibie . 

All wounds fliould be pcrfedlly cleaned out, and the medica- 
tion applied as deferibed in the Orchardid, p. 1 4*. By the 
beginning of July the bandages were cut, and the flioots from 
the grafts (hortened, to prevent them from blowing out. I 
mud here, too, obferve, that all the (hoots or fuckers from the 
tree mud enjoy the full liberty of growth, till the fucceeding 
when the greater part mud be taken out, and few but 
the grafts differed to remain, except on a branch where the 
grafts have not taken : in that cafe, leave one or more of the 
fuckers, which will take a graft the fccond year, and make 
good the deficiency. This was the whole of the procefs 
Great advan- By obferving what is here dated, it will appear that the 
remains nearly as large when the operation is flniflied, as 
full fixe. before the bufinefs was undertaken ; and this is a mod 

eflential circumdance, as no part of the former vegetation is 
lod, which is in health fit to continue for forming the new 
tree. 

•. 4 md increafing It is worthy of notice, that when the vivifying rays of the 
its powers. fun have caufed the fap to flow, thefe grafts inducing the fluid 
through the pores to every part of the tree, will occafion in* 

* The fyftem fueceeds equally well on pear, as alfo on cherry 
trees, provided the medication it ufed to prevent the cherry tree 
from gumming. 

numerable 
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numerable (uckcrs or felons to ftart through the bark, which», 
together with the graAs, give fuch energy to vegetation, that 
ill the courfe of the fummer the tree will be actually covered 
over by a thick foliage, which enforces and quickens.thc due 
circulation of fap. Thefey when combined, fully compel the * * * 
roots to work for the general benefit of the tree. 

In ihefe experiments I judged it proper to make choice of The moftjmtu- 
grafts from the forts of fruits which were the moft luxuriant in fg^^*/'**** 
their growth, or any new variety, as deferibed in the feven- 
teenth and eighteenth volumes of the Society’s Tranfaftions, 
by which means a greater vigour was excited ; and if this 
obfervation is attended to, the pradtitioncr will clearly perceive, 
from the firft year’s growth, that the grafts would foon ftarve 
the fuckers which (hoot forth below them, if they were fufTered 
to remain *. With a view to accomplitli this grand object of 
improvement, I gave much attention, as I have before obferved, 
to the general pra6tice of invigorating old trees ; and I happily 
difeovered the error of the common modeof engrafting but a fiiort 
diftance from the trunk or body, as in Fig. 1 . PI. VIII. There 
the circumference of the wounds is as large as to require fcveral 
grafts which cannot firmly unite and clafp over the Aumps, 
and conrequcntly thefe wounds lay a foundation for after- 
decay. If that were not the cafe, yet it fo reduces the fize 
of the tree, that it could not recover its former Aate in many 
years, and it is dubious if it ever would ; whereas, by tlie 
method of extreme grafting, as Fig, 3, the tree will be larger, 
in three or four years, than before the operation was performed. 

For all the large branches remaining, the tree has nothing to 
make but fruit bearing wood ; and from the beautiful verdure 
it foon acquires, and the fy mmetry of the tree, no argument 
is neceflary to enforce the pra6licc. 

Fig, 2 was my firA experiment about eight years Cnee. The 
error of No. I was there a little amended, and gave me the 
idea of engrafting at the extremity. Permit me to remark, 
that thofe done in my orchards, on the plan of Fig, 2, did 
not, neither were they able to bear fo many apples laA feafon, 
which was a bearing year, as thofe on the plan of Fig. 3, 

* This thought (hould be kept in fufpence, as ten years hence 

it may appear otherwife. However, they will be valuable trees, 

and highly profita^c, at will any other brought under the (lime 

iyftem. 


which. 
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which prbdoced me about two bufhels each tree of the fineil 
fruit I had in my orchards^ from the third fummer’s wood only. 
Some engrafted with RibAon pippins were beautiful. 

Approbation of Mr. Bucknall vifited me this fummcr for the exprefs purpote 

Idr. BuckdalL fggjng tfggs . ^nd he fays the manner of conducting the 
lyAem is the happieA that ever was conceived. For when a 
tree has done its bcA, and has continued to extreme oldage^ 
juA difpofed to fall into diflblution, as alfo when this is the 
cafe with trees in a Aagnated and barren Aafe, they are thus 
renovated, and may^ with the greatcA probability, continue 
valuable for fifty years to come. I need not fay, do not make 
the attempt when the energy of growth is over ; that will 
eafily be feen by the body and arms, but more particularly 
from the Aze, Agure, Aiape, and colour of the leaves, which 
give the proper indication of health or decay in vegetation. 

Should the Society deAre it, feveral gentlemen reAdent 
here, will gladly fend up ccrtiAcates to con Arm the Aatc- 
ments. 

1 remain, Sir, 

Your moA obedient fervant, 
W. FAIRMAN. 

MUkrs^IIovfc near Sittint^bourn, Kent, 

Feb. i), 1802 . 

CtMENT FOB ENGRAFTING. 

Cempnt for One pound of pitch 

VBgrafting. Qne do. . . . roAn To be boiled up together, but 

Half do. . . . beefwax not to be ufed till you can bear 

Qtr. do. . . . hogflard your Anger in it. 

Qtr. do. . . . turpentine 

SIR, 

Teft'imonhi of THIS is io Certify to the Society for the Encouragement of 
Arts, &c. that William Fairman, of MillersuHoufe, Lynfted, 
Efq. has long been a Aeady and zealous promoter of the im- 
provement of the Aandard fruits of the country ; and that he 
planted one entire orchard, of Axteen acres, ten years ago. 

The ^Aem of extremewbranch grafting, now. introduced Io 
the public; he has had in amtemplation full eight years, 
though not in its prefent Ayle of fuccefs and elegance ; ibr he 
has been improving. In thofe operated apoa within the taft 

three 
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three or four years be has been wonderfully fuccefsful, and 1 
ttm happy in an opportunity of adding my teftiroony to the 
advantages lefulting from this method of renovating old fruit* 
trees. 

An idea equal to the prefent fyftem could not have fallen 
into better hands than thofe of Mr. Fairman. He is blvlTed 
with a good fuilj cultivates the land well^ and ileadily attends 
to improvement. The gentlemen of the committee^ by looking 
at the three little (ketches of drawings which reprefent the 
dhree trees, will fee that Fig, 1 is fo amputated, as not likeljr 
to continue in health, fo as again to form a good tree ; and 
that fig, 2 will be many years before, if ever it does. But 
there are now many fine large trees in the ftate of fig. 
which have been engrafted but three or four years, and ^et, 
as far as firudlure goes, are complete already, and in two 
years much fine fruit may be expedled. 

The fyfiem is as (bllows : Make the trees perfeftly clean, 
and keep them as uniformly large as is convenient. 

In autumn, 1801, I fpent Tome days at Lynfied, and feveral 
times walked over the plantation/) with Mr. Fairman, and was 
very much pleafed with their appearance. 

I remain. Sir, * 

Your obedient Servant, 

THOMAS SKI? DYOT BUCKNALL* 

February 22, 1 S02. 

Reference to the Engraving of Mr. Fairman’s Method qf Reference to Al 
Extreme^Branch Grafting ; Plate VIII. Fig. J , 2, 3, 4. Mi«TiniiE 

Figure 1. difplays the old practice, commonly called clefl« 
grafting. 

Fig. 2. Improved exp^rimjent on Fig. 1, bjr engiafting 
higher up the tree. 

Fig. S. Shows the method of estreroe-braneb grafting, re- 
commended from experience, by Mr. Fairman. Two grafts 
or (cions are there placed at the extremity of each branch $ 
befides which, additional grafts are inferted in the fides of tho 
branches; as, at AAAAAA, or where they are Wknted to 
form the tree into ahandfome (bape. 

jPig. Shows upon a larger fcale than thei^er figures 
fhe methpd of applying the grafts at the extremity of the^ 

Waoches, and retaining them by^ imfi-mat bandi^te and ^ 
cement. 

VoL. VI.— OcTOBKR, 1803. K Ob/ereatiim 
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XIV. 

OhftrtaHons on fioertd Pharmaceutical PreparatioM, hy CiT. 
^TEiNACH(£R» Dfug^ift ot ParU. Abridged by Citizen 
Farmentier*. 


Unguentum Nutritum, 


Vnguentum 

nwtrituiQ. 


C]/1TI2!^EN Dubree, an eminent druggift at Rouen« hat 
lately prefenled a formula for unguentum nutritum^ to the 
Pharmaceutical Society. As apothecaries zealous for the per- 
fedtiou of their art, haire propofed improvements in the pre- 
paration of this ointment at different periods, I have thought 
that an objedl to which the attention of practitioners has been 
called from time to time, notwithitanding it is apparently ob- 


folete, deferved a frefli examination +. 

The mixture of ' When oil, vinegar, and litharge are to be mixed together 

•nd lUhafge^ ® homogeneous nmfs, a little litharge mu ft be diffolved in 

Requires car- acetous actd j;, and a fufficient quantity of carbonic acid mull 

bonic uc!cl, introduced, 1ft. to convert the greater part of the litharge 

to convert rhe ,, , , • i«/v. r* i t t i •• 

litharge into white carbonate, which remains diffuled through the oil; 

ftiuUh'cke the thicken the oieous mixture, an effeCl analogous to the 

oi], thickening of foups by the carbonic acid, with which we were 

Too much vine- made acquainted by Pelletier. If a fufficient quantity of 
5enrthc*wm- vinegar to form a faturated faline compound be employed, the 
Illation. mixture will never combine perfedlly. This theory, founded 
The^lt^mula of on experiment, brings us back to the preferibed formula, as the 
pharmacDpceia adopted, ihat which produces an ointment, 

the left. the moft bulky, the lighteft, and th^ moft cooling to the part 


• Atmeles de Chimie^, XLVII. 97. (No. 139.) 
f Dr. Aikin, the learned editor of Lewis's Materia Medica, 
ifiys; ** The ungmeatumnutritum, made without heat, though now 
expunged from our dirpenfatories, is much the belt of the ointments 
prepai'od from lead, and a very excellent applicatbn in many cafes, 
it Ihould not be long kept, but made frefh as wanted." H. 

Litharge c'tm- , % Experience has taught me, that levigated litharge is completely 
in^Met^us^acid a fufficient quantity of acetous acid, , but that the final re* 

hut not in com’ fiduum of iq^&lution in common vinegar, winch has been fuppofed 
anon vinrgar. to be foperoxided lead, contains only tarti'ite and malatof lead, 

The refiduum great 'deal of extra^ive matter, which form apaftewitharemnaiif 

e acter. litharge reduced toward the metalKc fidte. 

alTeAec}. 
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It may be abridged The proeefi may 
be ftofCeneo by 
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affeded. It fucceeds very well, when the operator is endued 
with patience, and works in a cold place^ 

however, if, according to the excellent advice of BaUmd, we c 

employ coagulated oil of olives, by which the furfaCe's of con- guU^ oU« 
taQ are increafdd, and the introduction of the air is facilitated. 

One important faCl with refpeCt id keeping the preparation is. Warmth fpolls 
that at the temperature of 15® or 16®, at which moft kinds 
of fermentation take place, a portion of the carbonic acid is 
extricated, and leaves expofed ati oxide at which becomes ^ 

again yellow^ It requires a tempera(udb of 10® to 
its white colour unaltered. 

Citizen Dubree, and Citizen Grahet before him, propofed 
to expedite the preparation by adding hog*s lard ; but I find, jurious. 
that this addition dimiiiilhes its bulk and levity. In Germany 
different compofi lions are made under the name of nutriium, 
as with vinegar of litharge and half its height of oil of fofe^, Germany, 
which produce an ointment as white as wax, and of the c6n-' 
fidence of a liniment; with vinegar of litharge two parts, and 
olive oil three parts, which yield a whitilh ointment of a mo- 
derate confidence ; with two parts of olive oil, one part of 
and two parts of vinegar of litharge, which furnidi an 


wax. 


ointment of a firm confidence, and a waxy whitenefs. But all fi®Fljf 

thefe compofitions are fimple mixtures, feebly united, by no 
means refembling the nutritum of the French fliops, and not 
requiring for their formation a mutual reaQion between, the dif- 
ferent particles of the ingredients.' 


Cryfiallization of Pltofplioric Acid. 

If is knowny that the affinity of phofphoric acid for water Phofphoric tcl4 
overpowers its force of cryftallizatioh; in faft this falifiant 
dance appears commonly in the form of a thick oil. I have yet cryftaiiis- 
lately obferved, however, that time, the grand producer of 
r^ular crydallizations, ededls a (ymmetrical combination be- 
tween its particles. 

I had prepared half a kilogramme of phofphoric acid, accord- 
ing to the method of Lavoifiery with phofphorus and nitric 
acid, both of them extremely pure. This acid, freed from 
nitrous gas, reduced to the confidence of a thick fyrupy and 
introduced into a phial with a glafs 'Hopper, bad been pfed at 
difierent times in the courfe of a year, without exbibitiqg any 
' Dccttliar apaearance. The year following I let it remain per- Cryftab fimoeA 
' K2 
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fedly at reft in the phial, virhich was half full, and ctofel^ 
Thefe cryflals flopped. After this period I found the furfiice of the Aiiia 
ilTtfSn^ftiniiig with a faline cruft* from which fliot downward prif- 

laoiiflc, ' matic cry ftals in (hining laminas* an inch long, and a line brokd, 

diverging from a centre. I will not defcribe their geometrical 
ftcudure, for they are extremely thin, and embedded in a fluid 
too vifcous for me to take them out without breaking. Befides, 
they are ftill increafing ; laming rife from the bottom of the 
velTel, which toucl^ the furface of the glafs, and feem pre- 
paring to intermix with the ramifications that (hoot down from 
the upper ftratum. The (ides of the ve(rel are the feat of this 
beautiful cry ftallization. The centre remains in part concrete 
or fluid, whence it follows, that if a very regular diflipatibn 
of the particles of the liquid acid of phofphorus he occafloned 
by repofe, thefides of the velTel contribute to it in great mea- 
fure by affording fixed points, to which the pofitions of oflinity 
nioft favourable to cryftallization direfil themfelves. 


Purity qf Phojphorue. 

ChartMicom- Prouft has informed the public, thiat, in (he diftiflatign of 
Wncs with phof. phofphorus, a combination of this fubftance with the charcoal 
the diiuJlacMn. conflantly took place. This important difeovery extends much 
. farther than its celebrated author has (hewn. 

Phofphorus pu. Take the mod brilliant and moft tranfparent phofphorus, 
which has not only been drained through chamois leather, ac- 
mechod. cording to Woulfe’s method, but hasalfo been diffolved feveral 
Muffin Pufeh- times in nitro-muriatic acid, as done by Count Muflin-Pufehkin, 
or which has been treated with oxigenated muriatic acid, after 


or Juch'i, mode of Mr. Juch of Wurkburg ; let it be heated gently 

Aili (hews marks in a long (lender tube; red parts will feparate from it. Put a 
few grains of this phofphorus, which is conceived to be fo 
pure, on a (ilver fpoon, and fet fire to it ; a red (race will re- 
main. If the fpoon be heated in the dark, the red trace will 
be feen dill to burn, and a coal will remain impregnated with 


phorphoric acid. 

Hratin^wUh Mr. Juch has afferted, that his phofphorus is extremely 
inc’*'!bie*of* P***"®* becaufe it no longer becomes black when heated with 
proving the pa- cabdic alkali ; but it is in becaufe the phofphare of emr- 
ftty of pho^bo- jg unBlterable'by caudic (>ote(h. According to the tlidi(|Nit- 
aUe authority of Proud, this re-agent is incapable of ^roMng 
Hsited^ilga- the purity of phofphorus, 1 confe^ that heated oxigenated 
aate^ awirUtic muriatic 
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in^rl^h'c acid deftfoys part of the carbone of phofphorut, be- Kid deAidya 
caufe the combufitble power of its oxigcqn increafes in theP^®f^ 
ratio of its elaAicity ; but it produces this effed only by burn- 
ing a propqrtionate quantity of phofphorus. On the contraryf Cold fepiritit 
when it is goI<^, and its oxigen is red^ced to its natural degree ^ 

of elaflicity, it is &r from defiroying the carbcme, it feparates 
it in the Aateof black oxide^ and converts the phof^brus into 
white oxide, while at the fame time, ilfetf returns to the Aate 
of Ample muriatic acid* 1 have obferved this fad on a flick 
of tranfparent phoiTphorus, which I kept two years in a buttle 
filled with pure oxigenated muriatic acid; faturated at the tem- 
perature of 10^. It is impoflibie, therefore, to free the phof- Impoffiblo to 
phorus entirely of charcoal. They oxide, or are acidified nearl)^ 
in proportional quantities ; and though the proportion of char- completely, 
coal may be diminiflied, the phofphorus always retains fomeby 
its power as a whole. In fine, I am obliged to contradid the 
aflertion of an illuflrious roafler. Citizen Fourcroy, that we Miftake of 
are unacquainted with any dired combination between car- fourcroy, 
bone and phofphorus, though it probably exifls/' and to con* 
fider that produd on which chemifts have hitherto beftowed 
the name of pure phofphorus, as a kind of gangue, from which Pore phofphonii 
the radical phofphorus is difengaged to enter into a number of ookiiowth 
combinations, without our being capable of obtaining it in its ' 

primitive form. 

White Oxide of Phofphorus. 

When phofphorus is heated in a very long and very Mcxle of eoa ' 
/lender glafstube, in a fand-heat of 100° of the decimal ther- 
moroeter, it is covered with a mild light, and exhales a white white oside at s 
vapour, which condenfes in the upper part of the tube, while, 
at the fame time, part of the phofphorus, with excels of 
carbone, feparates with its red colour. This white vapour, 
which has acquired for its formation a flight combuflion, is a 
white oxide of phofphorus at a minimum. The following are 
fome of its properties. It is flocculent, po/Tefledof cotiefion, 
and occupies four times the fpace of the phofphorus employed pertim. 
in the experiment. When it is dry, it does not redden lit- 
mus paper. It contains caloric, and inflames on the contadt 
. of combttflible fubflances. It powerfully attraAs the moiflure e 

.of the air, and is rapidly converted into phofpiiorus acid* It Wliltc oxide ef 
differi greatly from the white oxide of phol^horoi 

the^^ 
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|t8 ^^pertiei. the long adlion of water, or cold oxigenated muriatic field. 
This appears friable and pulverulent. It has loll almoll a1 1 
its latent heat. It is very little inflammable, wd does not 
attra6l the moillure of the air. It is acidiflable only by the 
X * intimate a^ioo of an oxigen that contains caloric highly con- 
^ denfedy as that of the nitric acid. In a word, k is phofphorqs 
at a maximum of oxidation. 

Regular Cri/ftdllization qf EJ/ential Oil qf Roftu 
Kegular cryftal- Citizen Steinacb^r has lately obferved this with atten* 
lu^^nofoilof mixed eight kilogrammes pf the roagna of da- 

inalk rofes {rofca pdlea) with fome parts of water, according 
to the procefs of Cit. Demachy ; and after a day's macer^ 
tfon he drew oflT by diftillation lixteen kilogrammes of water. 
This was immediately poured into a large glafs jar, which was 
covered with a cloth, and left at reft. In twenty-four hours 
he found (he furface of the water covered with an iridefeent 
XLefembles the pellicle, interfperfed with little hexhaedrons, very much re- 
cryftalf of fnow, fembling the cryftals of fnow, which the illuftrious Cit. 

Mong^ has delcribed. He informs us, that a flight fliake is 
Md req[u.irei sb- fuflicient to tear the cryftalline gauze, and reduce it to that 
iblute repbfe, irregular form of whitilh fcales or laminx, which the oil of 
rofes commonly afllimes. 


SpIENTIFlC NEWS. 


Extras of a Letter from Dr. Schaub to Mr. Parkinson, 
dated Cajfel, July 2, 1 803. 


Tun^fteo not 
acSdifi^ble. 

‘ - % 


method of 
obuiuiof pure 
pTttflic acid. 


I AM buflly employed in the analylis of various minerals^ 
the refults of which 1 fliall communicate to you in my nbxf. 
1 have noticed among other things alfo, that the m^l palled 
tungften (Wolfram by the Germans) can only be obtained at 
the higlieft degree of de-oxidation, and that this metal does 
not belong to the clafs of acidiflable metals ; for tungften 
cannot be oxidized by means of common procefles of qxida* 
tion. ^ 

I have dilctovered a new method of obtaining prulfic acid. In 
a Hate of abfolute purity. This procefs confifts in pouring upon 
one part of prt|fliai^ blue, half a past of fulphuric acid, dilqted 

3 with 
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with an equal quantity of water^ and fubfequent diflillation* 

The pruiiic acid paiTes over in the alcohol ; its odour greatly 
refembles the water of the lauro cerafus. 

\ It is a deadly poifon to animals^ Perhaps tliefe notices may 
' interefl the London chemifls, &c. 

Annotation by the Tranjtator. 

The following method of obtaining tungften, I believe has Richter*f 
not been made known in this country. It is recommended by ®**!*‘*^ of 
Richter * a German chemift.— F. A. 

Let equal parts of tungllcn oxide (lungftic acid) and dried 
blood be expofed for fome time to a red-heat in a crucible ; 
pafs the black powder which is formed into another fmaller 
crucible, and expofe it again to a violent heat in a forge, for 
at leall an hour. Tungfien will then be found, according to 
this chemift# in its metallic flate in the crucible. 


Meteoric Stones* 

C. BIOT, member of the National Infiitute, in a letter to the Sstraordiaivy 
French Minifler of the Interior^ dated July 20, 1303, givt% a 
detailed account of his inquiries, See* refpedling a fire ball in Frtnsc. 
which exploded in the neighbourhood pf Laigle. The memoiir 
will be feparately printed. 

On Tuefday, April 26, 1802, about one in tjie afternoon» 
the weather being ferene, there was obferved from Caen, 
PonUAudemer, and the environs of Alencon, Falaife, and 
Verneuil, a fiery globe of a very brilliant fplehdour^ which 
moved in the atmofphere with great rapidity. 

Some moments after there was heard at Laigle, and in th^ 
environs of that city in the extent of more than thirty leagues 
in every direAion, a violent explofion, which lafted five or fix 
niinutes. 

At firfi; there were'three or fourreports like thofe of a cannon, 
followed by a kind of difeharge which refembled ^ firing of 
mufketry ; after which there was beard a dMulfuI rumbling 
like the beating of a drum. The air was calm and the iky 
ferene, except a few clouds, fuch as are frequently obferVed. 

f Richter ueber die gs^n^taadc ^ Ctim* 
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Tfi6 ndlte pi'oeeteded from a fmo]] doud which had A teti* 
angular fi(Mrtri» Ihe largeft fide being in a diredion flroifi eaftib 
weft. It appeared motionlefs all the time that the pheneme^ 

. non lafted. But the vapour of which it was cbmpofed waa 
prc^efled momentarily froth the diffi^rent fides by the effect of 
the fucceffiveexplofions. This cloud was about half a league 
to the nortli-north-eaft of the town of Laigle ; it was at a 
great elevation in the atmofpbere, for the inhabitants of two 
hamlets a league diftant from each other law it at the fame 
time above their heads. In the whole canton over which this 
cloud hovered, a hiflfing noife like that of a ftone difcharged 
from a fling was heard, and a multitude of mineral mailesj^ 
exadlly fimilar to thofe diftinguithed by the name of meteoric 
fioM %9 were feen to fall at Ihe fame time. 

The diftrict in which the ftones fell forms an elliptical extent 
of about two leagues and a half in length and nearly one in 
breadth^ the greateft dimenfion being in a diredlion from 
fouth<^aft to north*weft. forming a declination of about 22^, 
This direction which the meteor mu ft have followed is exadlly 
that of the magnetic meridian ; which is a remarkable refult. 

The larged of thefe ftones fell at the fouth-eaft extremity of 
(he targe axis of the ellipfe ; the middle-fized ones fell in the 
centre, and the fmalleft at the other extremity. It thereby 
appears that the lafgeft fell firft. as might naturally be fup* 
pofed. 

The largetl of all thofe which fell weigh M\ pounds. The 
fmalleft he faw weighed about two gros. which is the thou-* 
fandth part of the former. The number that fell is certainly 
^abatfc two or three thoufand. They were friable Tome days 
after their fall, and fmelled ftrongly of fulphur. Their prefent 
Wdneifs was acquired gradually. 


AhfiraSt tf a Memoir nn the Febrifuge Principle qf Cinchona^ 
by CfT. SfiGuiN *. 

THE obj^ propofed to himfelf by the author in the taft 
be undertook was. , to point out the megns of knowing with 
^Ujnty the true febrifuge prin^le of cinchona, to dif* 
tinguifti the fpecies that contain it from thofe that do not. and 
UlUy 10 vy>j^cMihdeltr i)i^iiti(y and quality. 

• Bulletin dwScicDCMt Mot 77# 
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Hitfierto the Hght and tede have been the only teAs of Ate Sight ina tafte 
|>refainable qualities of the peruvian baiii of the fliops ; bot 
thefe ha\'e no precife Aandardt and ard inapplicable to goodatfiof bailu 
powdered bark, they very imperfedty indicate the fhefencO 
of the febrifuge principle. It was of importance^ therefore, 
to fubditule to thefe ineans, little better than illufory, otheri 
not only capable of calculation, but likewise invariable. Cho- 
mical re*agents alone can anfwer thefe ends. 

In confequence Cit. Seguin began by ifulating the refpedKve 
properties of all medicinal fubAances, and he examined the 
a6lion they exert on all other chemical fubAances. 

Thefe refearches led him to develope very decifive character* The fcbriAige 
eAics in the febrifuge principle of cinchona ; which place it 
in a perfectly difiindt clafs. The following are its charaders. 

It precipitates the folution of tan, but not the folutions of Iti chanacri. 
gelatine and fulphale of iron. 

When cinchona has not all thefe cliara'^liers, it is a proof 
that it is mixed with fomething elfe, or that it does not contain 
the febrifuge principle. 

The author has rubje6led to this analyfis all the known Various fped^ 
fpeciesof cinchona, found among all the druggiAs and apothe- JSbjeacd 
caries of Parts and Verfailles, and conAantly obtained the ted, 
fame refuUs. 

Unfortunately thefe refearches have fhown, that but 
infinitely fmall quantity of good, unmixed cinchona, is to be^^ 
procured in the (hops ; the greater part'being either deAHule in iIk 
of the febrifuge principle, or mixed, or of a very 'infeifior 
quality, though containing no mixture. 

Thefe refults are of fo much the greaUHr knportanee, 
caufe the effects of different kinds of cinchona in fovers are tiunate^m^e* 
only in proportion to the greater or lefs quantity of Che fobri- quantity or fe. 
fuge principle they contain ; and thofc Which eontain neiie, as 
V^ell as all the fubffances that may be mixed with' them, aie 
more or lefs injurious to the fyAem. 

The experiments of Cit. Segutn^cm thefebrifilge ^Iwiple 
of cinchona, having convinced him that mdA^dfthe balkfouwd 
in the (hops was itijurious or inefiicacioos, becmMelt^Pva^fpeifod 
by keeping, adulterated by mixtoi<e, or* deprived of the^fobri- 
fuge principle ; he has endeavoured to obtain a febrifugepriffi* 
ciple always the fame, more effiCickiet, more certain ‘in its 
ofieSCIs, more capable of affimilatien^wilh eOrfyAem, end 4b 
^ehekp, that there could be no temptation to adulterate it. 

5 To 
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The febrifuge 
principle is 
geladne. 


To attain IhU important oli^d^ the author has inquired what 
the true caufe of fevers as of their effefts, is ; what the nature 
of the febrifuge principle of cbinchoa, and what its afUon on 
our fyftem. He has fubjefted to the adtion of the re*agentt 
pointed out for the febrifuge principle ofcinchona, all chemical 
and medicinal fubftances; and afTured himfelf» whether fuch of 
thefe fubftanceSf as might contain the febrifuge principle^ did 
not contain, at the fame time,^ other fubllances prejudicial to 
the animal economy. I#aflly, he had to cure fevers by the 
help of thefe remedies, and then confirm this theory by re*' 
peated experiments. Such is the courfe Cit. Seguin hat 
purfued. 

The new febrifuge principle, which he propofes to fubflitute 
inftead of cinchona, becaufe it unites all the advantages of the 
bark, without any of its inconveniences, is gelatine in iU 
pure (late. 

Advantages this Confidered In a medical, economical, and polilical view, 
over gelatine promifes much greater advantages than bark, in its 
application to the cure of fevers. It occalions no irritation ; 
« procures quiet deep and gentle perfpiration ; keeps the belly 

open, without producing colic or naufea : has no unpleafant 
flavour; redores the drength, and is digeded even by the 
weaked domach, tl\at would rejed the bark as foon as ad- 
minidered. 

Difidvsnmes of On tjie other hand, cinchona irritates the fydem, didurbs 
the deep, has a difagreeable tade, frequently occafions cof- 
tivenefs, and is very indigedible. 

In an economical view, there is fldl greater diderence be- 
tween cinchona and gelatine ; the price of the latter being to 
that of the former at mod as one to thirty-two, 

Ladly, gelatine is indigenous, cinchona is not ; and the 
purchafe of the latter requires us to fend abroad a very cond- 
derable fqm of money, which might be kept at home by 
adopting the ufe of gelatine. 

To this memoir the author has fubjoinecl thirty-feven cafes, 
in which he performed a cure with gelatine, under the eyes of 
fpme refpeOable phyficians, and he has defired a Committee 
to be appointed, tp repeat hU experiments, aqd report upon 
them. 

Accordingly Citizen Portal, Oefedarts, Halid, Fourcroy, 
3ertheilet, and Deyeux, hqvc been nominated for Ibisporpofe. 
— ' § Th«ir 
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Their experiments are made at the School of Medkine, ta a 
room exclufively appropriated to thefe inquiries; already awhichippearts 
gteat number of patients have been cured ; and. th.e ^ 

mittee will foon make their drfl repeat on thefe cafes^ « 


Stttfyy hy a Correfpondent reJpeBing the Augujiine farth^ 

To Mr. NICHOLSON, 

SIR, 

WE polTefs many excellent elementary works on Che^ AagaiUaeeai% 
mifiry, both original and tranflations, fuch as Thompfon, 

Aecum, Murray, Henry« Parkinfon, La Grange, Green^ 

Fourcroy, Jacquin, &c. but in none of thefe authors is men- 
tioned the method for obtaining the new earth, called Aur 
guftine ; although moA of thefe works have been publilhed a 
confiderable time after this earth was made known by the 
German difeoverer, ProfeflTor Tromfdorf. 1 have alfo made 
enquiry, concerning this fubjeA, of mofi of the public teachers 
of chemifiry, and other individuals, who ftand high as che- 
mical philofophers, but in vain ; I will therefore thank yon to 
allow thefe lines a place in your valuable Journal. Perhapa 
one of your Correfpondents will be kind enough to favour line 
with the procefs for obtaining this earth ; for the author of 
thefe lines cannot hnd it in the mineral which is faid to cmi- 
tain it ; having purfued the ufuai methods of exmining mi^ 
neral fubAances for that purpofe. 

I am, 7 

SIR, 

Your^s, be. 

P.O, 


Spaniard faid to reffi high Degrees of Heqt and f rang ckemicqt 
Agents^ 


THE prints of Paris, and fome of our own, too implicitly Estisoiaiiiwj 
copying them, have for fome time exhibited a ftranga narra- ^ 
live of a young Spaniard^ born at Toloia, and now 2S yours fift heat and 
of age, of whom k has heen yery partkiihrly affimjed, 

That 
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That bit ikin eahibitedi no appearance of pccaTiaritj, 

cither natural* or indicating preparation by art, yet without 
injury, t. He bathed bin feet for fix minutes, and wafbod 
his handt and face in oil heated to 250^ of Fahrenheit, which 
* is 38 degrees hotter than boiling water. 2. He did the 
lame with a folution of fea fait, heated 1 2 degrees higher. 
3. ife Apod with his naked feet upon a bar of iron near the 
welding, or at the white heat ; he held the bar in this fiate in 
bis hands, and rubbed iton the furface of his tongue. 6. He 
waflied his mouth with tlie Arongefi fulphuric a))d nitric acids, 
and applied the fame to the other parts of his ikin, with no 
other efied than that the nitric acid produced a yellow tinge ; 
lind 6. he remained a confiderable time in an oven heated to 
jivkhin 'degrees of the boiling water point. 

Though our reafoning from analogy in matters of ex peri- 
uaentf isiliable tojmiflead, as well by infufing too much doubt 
«s too imuch confidence, yet 1 Aiould have pafTed over this 
ialevwithottt notice, if I had not heard of it from very refped- 
«ble correfpondents. I fuppofe there may be fomething ex- 
Araordwary in the degree of infenfibility of the fubje£t in quef- 
4ion, as the InAitutc has paid attention to him ; but I under- 
diand that the Aory is now to|d with great abatements. Citizen 
iPmel, a man of information, and well knc)wn as an accurate 
fobfinwor, is oommiffoned to report upon the lame ; and 1 have 
no doubt but his account will fiiew how much eafier it is for 
CMD to toU falfolioods than to reverfe the courfe of nature. 

Method qf giving Malt Spirits the Flavour qf Brandy,^ 

plavoor of malt INTO a quart of malt fpirits put three ounces and a half 
fpiiits amended# finely powdered charcoal,,and four ounces and a half of 
ground rice, ^t tbffe ingredients remain during fifteen 
dajtb .only obferving to Air them often : at the expiration of 
this time, let the liquor be Arained, and it will be found to be 
much improved. 


Preparation qf a Lute proper for Chemical Operations, Sy 
C. Pats SB, Prqfeffor qf ChemiftryA 


tuiotwwh dhe^fN^peration of the oxigenated muriatic acid in the 

fisM hfge wuy,«tbo-neoeffity I found for a lute, which, to the ad- 


o From the 'BiUiothcquePiiyfique Economique, No. 10« An. XI* 
^«i|iFeiai tht>'Aunaii| No. 137# Aa, JCl# 
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TVritflfe of being ch«tp, feouYd Mi^k^th^hg efAIy ptii 
pared ; 6F refifting th<5 adkAi df the deftriiftive vapour df 
llie acid^ as well as the Rrong hetft Which the luted part il 
often required to bear ; which (hould be eafy of appIiiatioO, 
and in an uniform manner, and not harden too qnidtly j obliged 
me to tnake Tome experiments on the fubjefi, the lefttlt of 
which have been very fatisfadlory. 

After making a great number of mixtufes with diflbrent 
fubfiances, I made choice of the lblto#ing, whibh produced 
me a homogeneous compofition, drying as flowly as could be 
defired, extremely hard; when dry, of a very compact 
texture ; and, in ftiort, pofleffing all the prdpertiei I hid 
detired. 

Take the white of two eggs, with fheit yolks, and of pow^ 
dered carbonate of lime, or of quick lime well flaked in the 
air, about half the weight of the eggs ; fpread it on a doth# 
and apply it as a lute. 

NOTE. 

THIS lute, the compofition of which is very fimple, pof* 
fefles a degree of elaflicity, when dty ; 1 have formed veflelt 
of it, which are impermeable to water, and fufceptible of 
being poliihed on the wheel. This compofition refembles the 
fabflance of which the pipes, called A^ca^kaum, are made. 


Two new S^uadrupeds,* 

Two living Quadrupeds have lately beqn received at the J* 
Mufeum of Natural Hiftory at Paris, which are entirely un- 
known among naturalifts, and were brought to Europe by 
Captain Baudin. Profeflbr Geoffrey (of Egypt) who has in- 
ferted a defeription of them in the annals of the Mufeum, 
ealU them Fafcolomes. They come from the weftem coaff of 
New Holland ; their fur promifes to be of fome ufe ; aid, 
according to the opinion of Captain Hamelin and his fuite^ 
their flefti is very excellent food. They are particularly inle- 
refting to naturalills from the fingularity of their organization. 

In the form of the head, the number, arrangement, and na« 
lure of the teeth, and the form of the fore feet with whicii 

e XHode PhUof. Ne. 51* An. XL 
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tkfy bji|ir(i|^«;jta the earth, they refemble the marmot ; intt 
they jdtfbr from them, ibe female having a pouch beneath 
the belly, and by the whole frrufiure of the organs of gene^ 
ration/ in which they are fimilar to the Jhrique of Buffon. 
't'he form of the hinder foot is the fame as in that animal 
with, a pou^ ; the thumb being diftinft from the otheCf/ihgers, 
and without a nail : the tail is fo (hort, that it remains hid be- 
below the hair, which Is brown, bufhy, and very long. The 
Fafcolomes of the Menagerie are yet youngs but are already 
larger than rabbits. Their temper is admirable ; they may be 
handled, or removed, without (hewing any fymptoms of fear, 
anger, oruneafinefs; their movements are heavy and clumly; 
they live under ground, deep during the day/ and go in fearch 
of food at night. In general they pofTcfs but little energy or 
a6livUy ; they fcratch themfelves like the monkey, and they 
may be fed with bread, milk,^ roots, and every fort of 
herbage. 


PrefemUum qf Iron from Ruft* 

' peftamofiroa CIT. Contd has adopted a method, which he finds 
* effeftual, for preventing the oxidation of iron and ileelg 
or,- in popular terras, to prevent iron and freel from rufting. 
It conlifis in mixing with fat oil varnifh, at lead half^ or at 
' moA four-fifths of its quantity of highly reflified fpirits of tur- 

pentine. This varnifli mufi be lightly and evenly applied 
with a fponge ; after which the article is left to dry in Tome 
fituatign not expofed to dufi. He affirms, that articies thus 
varniAied retain their metallic luAre, and do not contra^ any 
fpots of ruA. This varniAi may alfo be applied to copper, of 
which it prcferves the polifh^ and heightens the colour. It 
may be employed with particular advantage to preferve philo^ 
fophical inAruments from any change, in experiments where/ 
by being placed in contact with water, they are fubjefit to 
lofe that poliAi and precifion of form which conAituted part of 
their value. 
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Phihjbphictd Tra^fUSUons the Ryal Soeie^ London, ftt 
tAe year 1803. Parti. 

The Contents of this Partare^ 1. The Bakerian LeAure, 
Obfervations on the Quantity of liorizohUl Refradion ; with 
a Method of meafuring the Dip at Sea. By William Hyde 
Wollafton, M. D. F. R. S. S A Chemical Analyfis of fome 
Calamines. By James Smithfon^ Efq. F. R. S. 3. Experi- 
ments on the Quantity of Gafes abforb^ by Water at different 
Temperatures and under different PrefTures. By Mr. William 
Henry. 4. Experiments and Obfervations on the various 
Alloys, on the Specific Gravity, and on the comparative Wear 
of Gold. Being the Sul)fiance of a Report made to the Right 
Honourable the Lords of the Committee of the Privy Council^ 
appointed to take into Confideration the State of the Coin of 
this Kingdom, and the prefent Eflabliihment and Conflitution 
of His Majefly's Mint. By Charles Hatchett, Efq. F. Rr& 

5o Obfervations on the Chemical Nature of the Humour of 
the Eye. By Richard Chenevix, Efq* F.R.S. and M*R»I*4* 

6. An Account of fome Stones faid to have fallen on the Earth 
in France, and a Lump of Native Iron faid to have (alien in In- 
dia. By the Right Honourable Charles Greville, F. R. S. 

7. Obfervations on the Structure of the Tongue, illuftrated by 
Cafes in which a portion of that Organ has been removed by 
Ligature. By Everard Homei Efq. F. R. S. 8. Obferva- 
lions on the Tranfit of Mercury over the Dilk uf the Sun ; to 
which is added an Invelligalion of the Caufes which ofterv 
prevent tiie proper Action of Mirrors. By William Herfqhell# 

LL. D. F. R. S. Bze, 9. An Account of fome Experiments and 
Obfervations on liie Conilituent Parts of certain Aftringent 
Vegetables; and on their Operation in Tanning. By Hum- 
phry Davy, Efq. ProfelTor of Chemiftry in the Royal InAi- 
tution. 10. Appendix to Mr. William Henry's Paper, on the 
Quantity of Gafes abforbed^y Water, gt different Tempera- 
tures, and under different Preffures.* 

APPENDIX. 

Meteorological Journal kepi at the Apartments of the Royal 
Society, by Order of the Preiident and Council. 

* Our Readers will obferve, that wt have M ufuah reprinted in 
«ur Journal moft of thefe valuable Papers, 

An 
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Aa kjbjf M Ae 'taa if Patent* for new fnventimt ; to ukidt are 
prefixed Tina CAtyitera m the general Hiftorp of Monopetmt 
and pn their IntroduModand Progreft in England^ to the Tme 
qf the Inier^rf^um t thith an appendix containing Copiee qf 
the Caxeaf, Petitidn^ Oaik, mid olb^r Formulten mith an or* 
fimged CiUak^ue qf aU the Paiente granted from the Ifl (fju* 

. nuarjf 1 800, to the prtfent Tiq^o J o h n D y CoiLiSA « 

1803, Longmfln and Rees, Royal 8vo. 

One of the mod obvious expedients for taxinjf the induftrj 
of man in focial'lifei but at the fame time one of the mod per- 
nicious, confids in monopolies. Accordingly we find in all 
^vernments that this refource is more or lef^ adopted, and 
trades, manufaduresi and various operations; become confined 
to the excutive power, or what is worfe, to the private fa- 
vourites of men of influence. A long leries of years have 
tiflapfed fince this nuifance wasabolifhed in our country, by the 
flatiite of James, and (he monopolies that yet remain, are 
under the dired fandion of law, and fo few, that a common 
obferver would be difpofed toTay we have none. 

A claTs of monopolies which has condituted the fubjed of 
1 claufe of exception in that ad, confids in the foie working 
and making of new manufitdures for a limited time under royal 
grant, to the flrfi and true inventor thereof. It has been a 
(ubjeCl of difcuffion whether even this exciufive privilege which 
is often made the indrument of public deception, and Tome- 
times of oppreffion by wealthy Individuals to crufh (he indudry 
of ingenious men by expenfive legal procefles under letters 
patent, for olbjeds of public poflfeffion ; it has often been dif- 
puled whether this exciufive privilege be a benefit or an evil. 
The fads I think are, that many private fortunes are lod, in 
fnpporting pretended inventors, or in bringing real ones into 
and that our arts, trade and fciences are greatly bene- 
fitted by this lad operation 

The fal^d of patents and monopolies in general is there- 
fore of great intered and pradical importance, and I have no 
doubt the public will receive this compendium as a valuable 
addition to their means of inforoiatioii refpeding them. 
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EXPERIMENTS ON VARIOUS ALt.OYS,OF GOLD. 


The machine was then put in motion, until the index Ihowed 
that 2S6690 revolutions had been performed ; and, as a double 
crank a6ted during each revolution, the pieces were rubbed 
againft each other alternately^ in oppoiite diredtions, 573380 
times, being twice the number of the revolutions. 

The twelve pieces of flandard gold, being taken out, were 
weighed, and were found to have loft 8,60 grs. 

Experiment II. 

Of gold afloyed Twelve pieces of gold combined with an equal proportion 
with an unequal qP copper, and without any imprcflion, loft 103,11 grs. in 
weig o *7034,0 revolutions. 

Experiment III. 

Of fine copper. Twelve fimilar pieces of fine copper, loft 17 4-, 80 grs in 
22200 revolutions. 

Hence it appears, that ftandard gold lofes lefs by fridtion 
than gold much debafcd by copper, and this lefs than copper 
alone. 

Gold alloyed The next feries of experiments was made with gold dif* 
with copper, ferently alloyed ; when gold ]. made ftandard by copper, 2. 

iron. reduced to 18 carats by copper, 3. made ftandard by copper 

and filver, 4. made ftandard by filver, 5. of 23 car. 34 grs. fine, 
6. made ftandard by tin and copper, 7 . made ftandard by iron 
and copper, 8. alloyed with an equal quantity of copper, was 
found to have loft in the following proportions, in the order 
in which they have been enumerated. Ogrs. Ogrs. 0,10 grs. 
0,10 grs. 4,20 grs. 15,30grs. 21,60 grs. 65,7 8 grs. The wear of 
the pieces alloyed with equal parts of gold and copper, and 
with iron and copper, was fo rapid, that they were obliged 
to be taken out of the machine after 105480 revolutions ; and 
thofe containing tin were worn fo thin in 189000 revolutions, 
as to require being removed : the reft fuftained 200300 re- 
volutions, whence their comparative lofs was ftill lefs than 
as above given. 

Pold fimilarly This experiment being made on fmootH, fiat pieces, it was 
repeated with others of fimilar compofition ftamped with the 
die before deferibed, only omitting the compound of equal 
parts of gold and copper, and adding pieces of ftandard 
filver and of fine copper. The number of revolutions were 
only 20680, and the pieces, taking them in the order already 
mentioned, now loft refpe6lively ; 0,60 grs. 4,80 grs. 1,20 grs* 

3,50 
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3»50grs. 4,60 grs. 13,80grs. 7^60 grs. The fiandard filver Stindard fiJver 
loft 3,70 grs. the fine copper 46,30. copper. 

From comparing the effefts produced with the number of re- n>fed furfjccs 
volutions, it is obvious, that nmch more is loft in the fri£kion 
of embofled furfaces, than of plain. 

The experiments were afterwards varied by placing pieces Fnaion be- 
of the diftcrent compofitions in fuch a manner, that in fome 
cafes the fridtion ftiould be between fimilar pieces, in others, pieces, 
between thofe differently alloyed. The refults of all thofc 
experiments are tabulated, but they would occupy too much 
room to enter into them minutely ; and though, from un- 
avoidable circumftances, fome little inaccuracies occi- 
fionally occurred, they may be concluded, as Mr. H. obferves 
to prove : 

I ft. That fine gold, or of 23 car. 3| grs. when expofed to Fine 
fridtion againft gold of an equal quality, under the preffure of 
a confiderable weight, fuft'ers a very notable lufs ; and, al- 
though various circumftances feemed to indicate, that but 
little effedl, in refpedl to abraiion, is produced under a lefs 
weight, yet it mu ft be remembered, that the firft cafe may 
occur.* 

Moreover, that fine gold, under all circumftances, is more 
fubjedl to have any raifed parts of its (uriace obliterated, than 
any variety of allo}ed gold ; not always, nor indeed fo much, 

♦ It is proper to remark, that the preceding experiments were Wear of com 
made under a much greater weight than can be fuppofed to operate .. 

generally during the circulation of money 5 and as, by fome pre- uhtf, 
vious experiments, a lefs weight was found to produce, during a 
certain time, little or no effedl, it may he fiifpedled*, that although, 
under a gt eater preffure, fine or very duflile gold luftains a greater 
lois than fome of thofe which are reduced to ftaiidard, yet, under 
a lefs preffure, or fuch as that which moft commonly prevails in the 
courfe of the ufual wear of coin, the reverfe may probably be the 
cafe ; for then the fame caufes operate with lefs rapidity, during a 
long peri(>d of time. From many various cir umitances, there is 
reafon therefore to believe, that the wear of coin againlt coin of a 
'fimilar quality is, under a fmall or very inodeiate weight, in the 
inverfe ratio to the degree of du£fility j but this is only to be un- 
derftood in the abovemen tioned cafe, of coin rubbed againft coin of 
equal quality. 

L 2 by 
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EXPERIMENTS OK VARIOUS ALLOTS OF GOLD, 

by a6tual abraiion, as by having the protuberant parts prefled 
and rubbed into the roafs, in confequence of its extreme foft- 
nefs and du6\ility.* 

2d. ‘That tine gold, or of 23 car. grs. when rubbed 
againtl the various kinds of alloyed gold, always or generally 
fufFers the greated comparative lofs. 

3d. That gold reduced to 22 carats, or to (landard, by 
filver, or by filver and copper, or merely by copper, fufFers 
by friflion, under general and fimilar circum fiances, a fmaller 
diminution than the fine gold abovementioned ; and, with or 
without abrafion, the protuberant parts on the furfaces of 
thefe pieces remain much more permanent, under all circum- 
ftances, than thofe of the fine gold. The difference of wear 
between the three kinds of (landard gold abovementioned, 
does not in reality appear to be very confiderable ; but, upon 
the whole, the preference may be given to gold alloyed with 
a mixture of iilver and copper, or to that which has only 
copper for the alloy. 

4th. Hiat gold made flandard partly by the addition of 
iron or tin, fufiains a greater lofs by fri£lion than either of the 
three kinds of flandard gold above-mentioned. 

5th. That gold reduced to Id carats by copper, is more 
liable occafionally to wear, in a fmall degree, than the three 
kinds of flandard gold which have been lately mentioned, 
provided that the friction takes place between pieces of equal 
quality ; but, in the contrary cafe, the principal lofs always 
falls on the foft or flandard gold, when it is oppofed to gold 
of 1 8 carats, which is confiderably harder. 

b'th. That gold more debafed than that of 1 8 carats, fuch as 
gold alloyed with an equal proportion of capper, fufFers very 
confiderably more than, any of the kinds hitherto mentioned, 
provided that the pieces are of the fame quality ; but, on the 
contrary, fine and flandard gold experience a very great lofs, 
when expofed to the action of tliis debafed gold, while the 
lofs of the latter is comparatively much lefs. 

* This is, however, of much confequence j for, although coin 
may not fuffer by a6lual abrafion, yet, if the impreflion made upon 
it can fo Toon be deftroyed, it follows of courffa, that the pieces be- 
come (although ftili allowed to be current) no better than mere 
blanks, or fragments of a bar or ingot* 

7tli 
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7th. That the wear of Aanclard iiivcr appears to be nearly Standard 
equal witli that of fine gold ; but more than that of gold 
made Handard by filver or by copper, and lefs than that of 
gold much debafed by copper. 

8th. That, as gold which is not inferior to ftandard wcars^ 
in general lefs than ilandard lilver, fo does this laft futfer much 
lefs than copper. 

The lofs fuflained by copper, when rubbed againfl copper, Copper 
is inhnitely more than that of the former metals ; ai)d, when 
Ihefe are expofed to the action of copper, they, as well as the 
copper, fuffer a very confiderable lofs. This appears from 
the general refulls pf thefe experiments, which prove, that 
pieces of metal which are the moft fubjc6l to wear, are 
thofe which produce the greateft lols upon other pieces of 
metal, when rubbed againtl them ; and it is remarkable, that 
in fuck a cafe, the lofs does not always fall on one in preference 
to the other ; fo that the wear can only be contidered in the 
aggregate, although one of the pieces may be regarded as the 
principal caufe. 

In order, however, to illuftrate the refults of the preceding 
experiments, as far as they concern the fofter and harder 
kinds of fiandard gold, and to afeertain more fully the com- 
parative wear of fiat and fmoolh furfaces with that of fuch as 
were partly protuberant, an experiment was made, with two 
kinds of Aandard gold: lA. Gold made Aandard by fine Gold made / 
SwediAi copper, which was very du^lile; and, 2d, Gold 
made Aandard by a mixture of Anc SwcdiAi copper and dollar copper, 
copper. This was as brittle a« was compatible with rolling 
and Aamping ; and was prepared by melting gold made 
Aandard by Ane Swedidi copper, with an equal quantity of 
gold rendered brittle by the Aandard proportion of Swedith 
dollar copper, which was mentioned in the firft fedtion of 
this paper. i 

It may here be obferved, that a diAinclion mu A be made DiftlnAioti bc- 
between hard and brittle metal. If a metal is difpofeci to *'‘*‘^‘* *"** 
crack w'hen rolled, without requiring any extraordinary force 
to enable it lo pafs the rollers, then it may be regarded as 
brittle ; but, if it requires an extraordinary force to make it 
pafs the rollers, and is not difpoted to crack, then it may be 
confidered as bard. 


This 
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This experiment proves, 

VeryduAile l/l. That very du6^ile flandard gold, ivhen expofed to the 
wmparedr ****** friction of gold of a fimilar quality, fuffers lefs by abrafion than 
gold which is comparatively brittle, or harder, and which is 
^ fubjefled to friction under the fame circumdances. 

2d. That when foft gold and brittle or hard gold rub 
againd each other, the greated lofs is fudained by the foft 
gold. And, 

3d. That pieces which have raifed or emboffed furfaces, 
fuder a greater lofs, under every circumdance, than thofe 
which are fmooth and flat. 

Coin rubbing The whole of the foregoing experiments were made with 
ori'nwy^ircu" machine railed No. 1 ; and, as the fridtion was conti- 
lation, lolcs but nued, in each experiment, during many days, with a prefTure 
upon each couple of pieces equal to 3 lbs. 8oz. ]2dts. and 
21 grs., and as (confidering tlie feverity of fuch a trial) the 
lofs fudained by the pieces, feparately or colledtively, was 
not very confiderable, it may with reafon be inferred, that 
dandard gold does not eaiily fuffer abrafion by the fridlion of 
metal againd metal, or of coin againd coin, efpecially under 
the circumdances which commonly prevail during the circula- 
tion of money. 

In the machine No. 1, the pieces of gold were oppofed 
face to face ; it now therefore appeared proper, that the fadls 
thus afeertained concerning the wear of gold, of different 
degrees of dudlility, Ihould be farther examined, and corro- 
borated by a different method. To effeft this, tlie fecond of 
the machines before deferibed, was employed. 

Two hundred pieces of gold, of five diderent qualities, 
were employed in this experiment ; twenty pieces of each 
kind were plain and fmooth, the others were damped with 
the die already mentioned. The two hundred pieces were 
mingled, and were enclofed within the cubic box. 

Different quail- following were the qualities of the gold. 1. Gold of 

tiesot the gold. grs. 2. Gold made dandard by filver. 3. Gold 

mdde dandard by diver and copper. 4. Gold made damJftrd 
by fine Swedifh cepper. 5 . Gold made dandard by equal 
parts of fine Swedilh copper and dollar copper. 

Their lofs. After 7 1720 revolutions of this machine, performed in 40 

hours, the lofs fudained was found to be as follows : of No. 1 . 

the 


little. 


Ixpcriments 
with machine. 
No. z. 
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the unftamped pieces 92^8 grs. ftamped, 95,6 grs. No. 2, 
undamped, 63,5 grs. damped, 60,1 grs. No. 3, unftamped, 

12 grs. damped, 11,7 grs. No. 4» undamped, IS grs. damped, 

19,2 grs. No. 5, undamped, 13 grs. damped 12,1 grs. The 
total weight of the undamped pieces, before fridtion, w'as 
13701,3 grs. Their total iofs, 199,3: the weight of the 
damped, 13679,3; the lofs 198,7. 

All the pieces appeared to have fuffered more on the edges Edfei wora 
than on the faces ; and thofe which were damped had the im- 
preidon more or lefs obliterated or flattened, in proportion to 
their refpedlive degree of dudlilityy or to the lofs which 
according to the refult of this experiment, they had rela- 
tively fudained. 

The different pieces, after the experiment, had a curious j^^th**** 
appearance ; for, on the edges, which were become round " ® I®! 

and poliflied, a fmall regular raifed bead or moulding was 
formed, which furrounded each face, like a frame ; and both the faces con- 
faces were become more or lefs concave. ' 

The original diameter of the pieces was alfo diminiflied. The diameter 
nearly according to their different degrees of dudility, and ac- <h®l«hhed. 
cording to the lofs which they had experienced in confequence 
of the operation. 

7"he meafure of the diameters of the pieces, after the ex- 
periment, was. 

Gold 23 car. 3^ grs. eight-tenths of an inch and 

Gold alloyed with lilver, nine-tenths of an inch. 

The others varied little from nine-tenths and ^ • which 
was lefs, by about ^ of an inch, than the original diameter 
of the pieces ; and it was evident, that the pieces of fine 
gold, and thofe conft ft ing of gold alloyed with ftlver, being 
the mod du6lile, had fuft'ered the greateft lofs, and were moft 
diminifticd in diameter. Upon the whole, therefore, this ex- 
periment appears to corroborate what has been aflerted con- 
cerning the former, viz, that foft or ductile gold fuffers the 
greateft lofs, when expofed to friction in contact with gold 
which is comparatively harder. Thefe experiments for afeer- 
taining the effects ariling from the fridtion of coin againfi coin 
being gone through, another feries was commenced with the 
apparatus. No. 3, by means of which various pieces were ex- Apptratui, 
pofed to tlie adtion of certain powders and filings of metals, 3* 
which were feparately fprinkled upon the horizontal table. 

The 
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The pieces were properly fixed in their refpe6live fockets 
and framesi and were placed fo as to bear upon the table, 
with or without additional weights. 

The (able was moved by a wheel and pinion, fo calculated 
as to avoid too rapid a motion ; and the revolutions were de- 
noted, as in the former experiments, by means of a counter. 

The table was covered with fine powdered whiting, with 
fine white writing fand, with filings of gold made ftandard by 
copper, and laftly filings of iron. The laft three were fixed 
on the table by means of a folution of ifinglafs. Gold of dif- 
ferent kinds as before, ftandard filver, and fine copper, both 
ftamped and unftainped, were fubjedted to the different 
trials. 

From the whole of the preceding experiments, made^ with 
the three different machines, viewed and compared together, 
the author infers. 

1ft. That when equal fridlion, afliftcd by a moderate pref- 
fure, lakes place between pieces of coin of a fimilar quality, 
abrafion is moft commonly produced in an inverfe ratio to the 
dudiility. 

2d. That the contrary effedt happens, when pieces of dif- 
ferent qualities rub againft each other ; for then, the more duc- 
tile metal is worn by that which is harder.* 

3d. That earthy pow'ders and metallic filings produce 
fimilar effedls, and tend to wear the different kinds of gold 
in proportion to their refpedlive degrees of dudlility. 

Fine gold, being extremely foft and iludlile, fuftains a con- 
fiderable lofs, under many of the general circumftances of 
friction ; and as at all times it appears certain, that the im- 
preflions which have been ftamped upon it are moft eafily 
obliterated, even when adlual abrafion does not take place, 
there is much reafon to conclude, that gold of fuch extreme 
dudfility is not that which is the moft proper to be formed 
into coin. 

But gold of the oppofite quality, or at leaft fo hard as to 
be juft capable of being rolled and, ftamped, feems to be 
equally improper for the purpofe of coin. For, even fup- 

* Some experiments made at Paris, in 17^0, upon pure and upon 
alloyed filver arc concifely mentioned, the refults of which appear 
to be nearly the fame as thofe of the prefent experiments upon gold. 
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(lofing that hard gold fufiered, in every cafe, lefs by tridion 
than that which is moderately duQile^ (which is not however 
the fa6t0 and allowing that fiandard gold may, by a mixed 
alloy, be rendered as bard as gold reduced by copper to 
18 carats, without changing the ilandard proportion of gold, 
yet it would be very difficult always to make fuch ftandard 
gold of an uniform degree of hardnefs. Moreover, by fome 
experiments which Mr.H. purpoddymade attheMint,upon the 
rolling and (lamping of gold of diderenl qualities, it evidently 
appeared, that gold equal in hardnef: to that of 1 8 carats, 
could not be employed with advantage ; for, the additional 
labour which was required ibr the roiling and damping of 
this hard gold, the frequent failure in making the impreffion, 
and the battering and breaking of the dies, fully proved, that 
the expence and difficulty attending the working of fuch 
gold, would by no means be compenfated by any fmall degree 
of durability which it might potlefs over any other. 

The extremes of du6lility and of hardnefs being therefore Goia of mode- 
equally objedionable, it follows of courfe, that gold of mo- beft/**^***^^ 
derate dudlility mud he that which is the bed adapted for 
coin ; and, as nothing but diver or copper can be employed 
to alloy gold which is intended to be coined, it may be here 
obferved, that whatever might have been the original motive 
for introducing the prefent dandard of 22 carats, yet it ap- 
pears, from the experiments lately deferibed, that this pro- 
portion of ^ of the above-mentioned metals, is (every cir- 
cumdance being conddered} the be(l| or at lead as good as 
any, which could have been chofen. 

There is, however, fome difference in the quality of gold, 
when alloyed with the dandard proportion of diver, of diver 
and copper, and of copper, which requires to be con- 
ddered. 

Gold alloyed with one-twelfth of diver, is of a dne but Gold alloyed 
pale yellow ; it is very dudlile ; it is eadly rolled, and may 
be damped without being annealed ; it confequently does 
not require to be blanched ; and, after the complete procefs 
of coining, the furface and every part remains of an uni- 
form quality, fo that, by w'ear, it does not appear ofdiflTerent 
colours. 

Tbefe properties are certainly much to be valued ; but the 
objeflions to this kind of dandard gold arc. 


Id. 
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EXPERIMENTS ON VARIOUS AILOTS 6P GOLD. 

lA. The additional expence attending the ufe of filver as 
an alloy. ^ 

2d. The extreme pale yellow colour. And, 

Sd.'That, from its great dudility, it is almoft as liable to 
have the impreffions which have been made upon it obliterated, ^ 
as thofe which have been made upon fine gold. 

All things being” therefore confidered, gold alloyed only 
with filver, does not appear to be fo proper for coin as may 
at firfi be imagined. 

Gold made (landard by a mixture of equal parts of filver 
and copper, is not fo foft as gold alloyed only with filver ; 
neither is it fo pale, for it appears to be lefs removed from the 
colour of fine gold than either the former or the following ^ 
metal. 

Gold alloyed with filver and copper, when annealed, does 
not become black, but brown ; and this colour is more eafily 
removed by the blanching liquor, or folution of alum, than 
when the whole of the alloy confifts of copper. It may alfo 
be rolled and damped with great facility ; and, under many 
circumfiances, it appears to fuffer lefs by fridion, than gold 
alloyed by filver, or by copper alone. 

But, after it has been fubjecled to the ordinary friction 
which mull take place during the circulation of money, it is 
liable to appear of a deeper colour in thofe parts which are 
prominent, and are confequently the mod expofed to fridion. 
Thisdefed arifes from a caufe which will foon be explained, 
but it cannot be regarded as an objedion of any weight. 

The lad kind of dandard gold which remains to be men- 
tioned, is that which is alloyed only by copper. This is of a 
much deeper colour than thole which have been hitherto no- 
ticed, and it is (lightly harder than either of them ; but ne- 
verthelefs it is very dudiie, provided that the copper be pure. 
It requires to be annealed, and then becomes nearly or quite 
black : which colour is not fo eafily removed by the blanch- 
ing liquor, as that which is produced by the procefs of' 
annealing, upon gold alloyed with a mixture of filver and 


copper. 

It fufTers lefs by many of the varieties of fridion, than gold 
which is alloyed with filver ; but, in fome cafes, it feems to 
wear rather more than gold alloyed with filver and copper ; 
the difference is not however very confiderabte. 

This 
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This fort of ftsndard gold, as well as that which is alloyed 
with filver and copper, appears commonly, after a certain de« 
gree of wear, of a coppery colour, more or lefs deep, in thofe 
parts which are the muft prominent ; and, when coin thus 
alloyed exhibits foch an appearance, it is frequently and vul- 
garly faid to have been in contadl with copper money ; and 
fornetimes guineas having this appearance have been refufed, 
upon the iuppohtion that they were debafed. But the real 
fadl is, that when copper conflitutes part or the whole of the 
alloy, it becomes oxidized or calcined upon tiie furface of the 
blanks, by the procefs of annealing ; and the blackifli cruft of 
copper, in this (late, muft then be removed by the folution 
of alum, called the blanching liquor. Now it is evident, 
that after this operation, the furfaces of the blanks or un- 
unftamped pieces, can no longer be regarded as ftandard gold. 
For, if copper alone forms the alloy, it muft be difTolved and 
feparated from the furface of each piece of coin ; and the 
fame effedt muft alfo take place, with refpedt to the copper, 
in the alloy formed of copper and Hlver. So that, in the 
firft cafe, each piece, when blanched, will confift of gold 
made ftandard by copper, covered with a thin coat of fine 
gold ; and, in the fecond cafe, each piece will be coropofed 
of gold made ftandard by iilver and copper, coated with gold 
alloyed with ^ of iilver, or with half of the ftandard pro- 
portion of alloy, fiippofing the filver and copper to have been 
in equal quantities. As, therefore, the ftandard gold of 
which the pieces confift is always, more or lefs, of a 
deeper colour than the coating or film of the finer gold 
which covers each piece, it muft be evident, that when this 
coating has been rubbed and removed from the raifed or pro- 
minent parts, thefe will appear of a very different and deeper 
colour than the flat part or ground of the coin. The reafon 
therefore is fulficiently apparent, why gold which is alloyed 
with filver only, cannot be liable to this blemifh. 

Upon a' comparifon of the different qualities of the three 
kinds of ftandard gold w hich have been lately mentioned, it 
appears, (ftridlly fpeaking,) that gold made ftandard by 
iilver and copper is rather to be preferred for coin; but, 
as gold made ftandard by copper alone is not very much in- 
ferior in its general properties, it may be queftioned, whe- 
ther the few advantages which are thus gained, will com- 

penfate 
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penfate the additional expence of the filver required for half of 
^ the alloy ; and, indeed, any extraordinary addition of filver 
appears to be the lefs necelTary, as there is commonly fome 
filver in the gold which is fent to the Mint, which, being 
reckoned as part of the alloy, contributes to produce thofe be- 
neficial efie^s which refult when filver is purpofely added. 
From a general view of the prefent experiments, there does 
not appear to be any very great or remarkable difference in 
the comparative wear of the three kinds of flandard gold, all 
of which futfer abrafion flowly, and with much difficulty ; and 
(as it has been already obferved) the difierence of wear between 
Extraordinary the two lafi mentioned, is certainly but inconfiderable. For 

lofs fuftained by reafons, and from the confi deration of every other circum- 
our gold com not . . ■' , ^ , 

imputable tofair H^nce, it mult be evident, that the extraordinary lots which 

wear. the gold coin of this kingdom is dated to have fuftained within 

a certain limited time, cannot, with even a (hadow of proba- 
bility, be attributed to any important defe£t in the compolition 
or quality of the dandard gold ; and all that can be faid upon 
tills fubjcdl is, that fotne portion of this lofs may have been 
caufed by the rough impieffion and milled edge now in ufe, 
by which each pieci of coin ads, and is acted upon by the 
others, in the manner of a file. 

The lofs thus occationed cannot however be confiderable ; for 
the quality of the prefent dandard gold is certainly that which 
is well adapted to refid abrafion, efpecially in the cafe of the 
fridion of coin againd coin ; and this is drongly corroborated 
by the obfervations of bankers and others, who are in the babit 
* of fending or receiving large quantities of gold coin from any 

confiderable di dance. When a number of guineas, rather 
loofely packed, have been long thaken together by the motion 
of a coach or other carriage, the eifeds of fridion are obferved 
chiefly to fall upon only a few of the pieces, fiut it is not a little 
remarkable, that although thefe are often reduced nearly or 
quite to the date of plain pieces of metal or blanks, yet, upon 
being weighed, they are found to have fudained little or no 
' lofs ; and from this it appears, that the impreffions have been 

obliterated, not by an adual ^rafioa of the metal, but by the 
depreffion of the prominent parts, which have been forced into 
the mad, and become reduced to a level with the ground of the 
coin. Pieces of hard gold would not Co eafily fufler by depret 
i fion; 
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(ion I but the real lofs would probaUy be greater, they beingt 
in the cafe of the fridion ofxoin againft coin of fimilar quality^ 
more fufceptible of abrafion* 

Upon the whole, there is every reafon to believe, that oar 
gold coin fuffers but little by friction againfi itfelf ; and tlie 
chief caufe of natural and fair wear probably arifes from extra- 
neous and gritty particles, to the adlion of which the pieces may 
occalionally be expofed in the courfe of circulation. But flill it 
muft be repeated, that the united effedts of every fpecies of 
friction to which they may be fubjefted, fairly and uMvoidMy, 
during circulation, cannot produce any other wear than that 
which is extremely gradual and flow, and fuch as will by no 
means account for the great and rapid diminution which has 
been obferved in the gold coin of this country. 

SECTION 11. 

ON THE SPECIFIC GRAVITY OF GOLD WHEN ALLOYED 
BY VARIOUS METALS. 

Difficulties in afcertaining the fpecific gravities of bodies, Theprobhmof 
particularly from the inaccuracies of balances, the application ® 

and temperature of water, and the poroiity of the objedt itfelf ^nded with aa- 
Metals vary in their denfity by catling in a mould, by fpeedy “^J"*** 
or (low cooling, and by hammering. 

Hammering and rolling is an imperfedl remedy, and not ap- Hamoicring. 
plicable to the brittle metals. 

The effedls of alloys on the 
intricate, and only capable of being determined by a diredl i°tVorgold^v7ry 
trial : for a numerous feries of experiments clearly proved, not fingslarly. 
only that the fpecific gravity of the compound may differ from 
the mean of the component parts, but that the effed of the 
fame alloy, inflead of being proportionate to the quantity em- 
ployed, may differ confiderably from this. To tbe peculiar Compound 
effeds produced by certain proportions of Tome of the metals 
mufl be added the effeds peculiar to certain compound alloys, 
whence arifes an immenfe complicated feries of alterations in 
fpecific gravity, never yet invefligated by philofopbers. 

With regard to the expanfion or contradion of the compound, Expaofion pro- 
little alteration appears to be produced by alloying gold with 
^ of pure filver, as it produced only an expanfion of 0,10. ’ 

With copper it was 0,66 : with equa) parts of filver and cop- copper | 

per 


fpecific gravity of gold are very Alloys affe€t 
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per the expanfion was Ot&J ; with iron it was 0,44 $ with iron 
and copper 0,37. Tin, bifmuth, zinc, and antimony, pro* 
duced a contraftion. Lead and bifmuth very much refemUe 
each other in their efifefts on gold, and in the irregularity of 
thefe in various proportions. 

Mr. Briflbn has obferved, that on alloying gold with of 
copper; a mutual penetration takes place ; but in the courfe of 
the prefent experiments the reverfe of this was found. It is 
probable, therefore, that his experiment was made with part 
of a large bar or ingot ; as the unequal diffufion of the alloy, 
the quantity of the metal, and the nature, form and pofllion 
of the mould, are all capable of aflefting the fpecific gravity. 
Thus, when the mixture is perfect, the bottom of a bar cafl 
in a vertical mould will be of the greatefl fpecific gravity, 
owing to the preflure of the fuperincumbent metal, while the 
quality of both ends appears equal by the aflay. On the con- 
trary, if the mixture be iinperfedt, the lighter metal flowing 
out of the crucible firft, will render the bottom of the bar in- 
ferior both in quality and in fpecific gravity, as was found by 
experiment. 

This unequal diffufion of the alloy through the mafs, the 
exad diftribution of which is not fo eafy as may be imagined, 
particularly in large quantities, is the moft frequent caufe of 
the variation in the fpecific gravity of flandard gold. The dif- 
ficulty has been confidered, and an allowance made for it, 
called the remedy for the mafler of the mint. Even when 
metals have been completely mixed, if they be kept in fufion 
under certain circumflances, a reparation, more or lefs perfc6t, 
fometime*^ takes place. This reparation appears to be accord- 
ing to the relative affinities and fpecific gravities of the two 
metahs, and is the foonefi effefted when the metals have not 
been pcrfeflly mixed *. 

Befidethe caufes mentioned there is another, that occafions 
variations more or lefs confidcrable in the fpecific gravity of 

* Some compound metals may perhaps be mere mechanical mix** 
tures; but lam inclined to believe, that by much the gieateft num- 

ber are true chemical combinations; and confequently, when thefe 
laft have been properly formed, a reparation of the component 
metals, by the means above-mentioned, can feldom if ever be ef* 
ftaed. C. H. 
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neUliif and does not appear to have been noticed. This is long 
continued fridtion^ which always produced a diminution in (he 
rpecific gravity of the pieces of metal expofed to it. 

Among the other lefs powerful caufes which producp feme RolUai laotAs 
alteration in the fpecihc gravity of gold, the procefliesof rolling, 
and of annealing, may alfo be enumerated; for, in the courfe Afinei8a|fOI« 
of thefe experiments it appeared that the fpecihc gravity of ^ 

the bars, &c. was in a fmall degree increafed by rolling, and 
that the contrary efifedt was produced by annealing. 

The fpecific gravity of gold, 23 car. grs. fine, when rolled 
and (lamped without being annealed, was found to be 19,277 ; 
but, when the fame was annealed, 4he fpecific gravity was 
19,231, after (lamping. 

» Mr. H. is however, inclined to believe, that annealing had re- 
duced the fpecific gravity to much lefs than is here Aated ; and 
that the fubfequent operation of (lamping had, in fome meafure, 
compenfated the effedls of annealing. Fqtf in the experiments 
lately mentioned, it was proved, that the fpecific gravity of 
the pieces which had not been annealed, was reduced, by long 
continued fridlion, from 19,277 to 19,171 ; an effedl furpafTing 
that which refulted from annealing by ,060 (19,231 — 19,171 
=,060 ;) and, if heat was the caufe, the reirerfe might have 
been expedled, inafmucli as the annealing heat exceeded that 
which was produced by fridlion ; but, as this was not the cafe, 
he is induced to be of opinion, that the fpecific gravity was 
again increafed, by the fubfequent (lamping of the annealed 
pieces. 

In addition, therefore, to thofe caufes of variation in fpecific vsria- 

gravity which are the immediate confequences of hydroftaticaiy^Jj^^^*.^* 
operations, fuch as, the different height of the column of water, meratei. 
and the changes of temperature to which it is expofed during 
the experiments, the following, as far as they concern metal- 
lic fubflances, may be enumerated. 

1. ImperfeQiens in the interior of the mafs, which are pro- 
duced during the proceffes of melting and cafling. 

2. The difference of denfity in parts of the fame mafs, re- 
fulting from the quality and quantity of the metal, from the 
nature of (he mould, from the more or lefs vertical pofition of' 
it, and from the height of the column or bar of metal which 

is call. ^ 

3. The 


t 
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4. l^tie pecoKAT eflf^s Wkidi cAitein metaAi pro4ttce» when 
vfed Jungly or eofgoiniiy m alloyA/ Atld whidi sre very difierent 
from the refulcs of i:aieaii^kHi.^ 

5. Heat, whether prodtteed4)yfrifiietn oresficked in way other 
tnantief* 

* ASf tliereforej the fpecific gravity of metals is liable to be in- 
fluenced by foch a variety of caufes^ it is altnoft in vain to exped 
abfaluteprecifion in the refuks of experiments made by different 
perfons ; but, at the fame time» it may be obferved, that by 
proper care and atteniton to the above circumAances, a degree 
of accuracy may be attained, fufficient to anfwer alrtioA every 
iifefiil porpofe, although, from what has been faid, it muA < 
appear improper to form opinions upon fmatl fradional varia- 
Atms* By the experiments which were made, with every poffible 
precaution, upon feparate and in I ire ingots of' gold, reduced to 
ibndard by filver, by fllver and copper, and by copper alone, 
when caA in an iron mould like a cupel, it appeared, that the 
fpeciflc gravity of each of thefe kinds of Aandard gold is as 
follows. 

Gold made Aandard by Alver * - . - 17,927 

Gold made Aandard by Alver and copper - 1 7,344 

Gold made Aandard by copper - - - - 17,157 

Now, as our gold coin commonly contains fllver as part of the 
alloy, and as at different times this proportion of filver mufl have 
been various, and evenconfiderabie, particularly when the gold 
of Portugal, which is alloyed with filver, was brought to the 
Mint, it naturally follows that, exclufive of the many other 
caufes of variation wliich have lately been enumerated, the fpe- 
cific gravity of our Aandard gold muA occafionally be different. 


A There can be no doubt but that the effects of compound alloys 
are, in generalj very different from thofe of each metal feparately 
confldered { and that fuch metallic combinations or compound al- 
loys, like neutral falts, and many other compounds, have peculiar 
propeitles, which a6l varioufly upon the metals to which thefe com- 
pound alloys are added* A great number of accurate experiments 
are, however, requifite to elucidate a queAion fo* intricate. 

^ It may here be akb ^ftrved* that peculiar propertie/bf com- 
pound alloys, prove them to be real chemicd combinations. 6. 0* 

according 
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according to the relative proportions of (ilver and copper which , 
compoie the alloy ;* and, as the fpeciBc gravity of gold made 
flandard by filver is, in the ingot call under the above circum- 
fiances, 17,927, while that of gold made (landard by copper is 
only 17,157, fo, according to the relative proportions of thefe 
two metals, when united in the alloy, the fpecific gravity of the 
flandard gold may vary between the two extremes of 17,927 
and 17,157, although the real quality or value of the (landard 
gold remains unchanged; and indeed, when fome allowance is 
alfo made for fmall variations arifing from other caul'es, the 
range of the different fpecific gravities of gold made flandard 
by filver and copper, may be confidered as nearly extending 
from 18 to 17. 

Tliere is much reafon to believe, that the fpecific gravity of of fine 
fine gold has been too highly eflimated; and hence a notion eftimaied too 
has been loo commonly received in this country, which has 
injuriouily and unjuflly been believed on the continent, that tions injur nm 
the flandard gold of the prefent reign is inferior to that of the ^ 
reigns preceding it. But the real fa6l is precifely the reverfe. Our old coin not 
If a few of the old coins have proved better than flandard, they 
were much inferior in the aggregate. 


II. 

A Memoir on tite Appearance of SpeiHres or Vkantoms occafioned 
by Difeqfe, with Pjychological Remarks, Read Nicolai 
to the Royal Society of Berlin, on the 2Qth of February, 1799. 

Philosophers divide the human being into body and On the philofo- 
mind, becaufe the numerous and diflinfl obfervations we make 
on ourfelves oblige us to confider man particularly, as well in and^d. 
refpedl to his corporeal as his mental fundlions. Other philofo- 
phers have fuppofed that this fubjefl might be treated with 
greater perfpicuity by confidering man as'eoropofed of body, 
foul, and mind. There can be no doubt but that ihefe, and 
even more divifions might be invented. 9uch philofophei's, 

* Thefirft guineas which were coined, or thofe of Charles 1L 
and James II. were generally alloyed with flandard filver; but the 
coins of the fubfequent reigns have been alloyed with copper, added 
to compenfate the deficiency of alloy, or of filver in the gold. 

VoL.VI. — November, 1803. M how- 
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however, have by no means confidered that arbitrary fy Hematic 
divifions, do not conHitule an invefiigalion of nature, and that 
philofophy often becomes more uncertain the more precifely 
we endeavour to diHinguifli and feparate what nature has 
clofely united. Sub-diviiions in fpeculation feem as neceflTary 
as fences in fields, both are in therofelves unproduAive, and 
the more they are multiplied and extended the greater is the 
diminution of the fertility. 

For my part, I will confefs, that I do not know where the 
corporeal effence in man ceafes, or where the mental begins ; 
though I admit of the diflinftion, becaufe the extreme differ- 
ences can be clearly perceived. If we divide man into three 
parts, we fliall be far from removing the difficulties, as we 
fhould be were we even to follow thofe modern philofophers, * 
who regard the thinking fubje^t alone as the real Being {Ego,) 
and confider all external appearances as confined to the ideas 
of confeious beings. The greateft and moH peculiar difficul- 
ties in (he philofophic knowledge of the human fubjedt confifls 
in (his, that we h&ve never yet been able clearly and difiindtiy 
to afeertain the internal affociation of thofe ftriking differences 
which we obferve incur being. Neither (he mofl fubtil phy- 
fiology nor the fined fpeculative philofophy, have yet been able 
to explain the union of thought and phyfical operations. We may 
iixJeed doubt whether the labours of our German philofophers, 
though founded jointly upon modern fpeculation and modern 
chemidry, will be attended with any greater fuccefs. Extreme 
caution is mod undoubtedly requifite to prevent our becoming 
too intimately and habitually acquainted with certain hypothe- 
tical notions refpeding things really unknown, fo as to midake 
them for truths and deduce erroneous conclufions. 

It is much to be feared that the hypothefes and poflulates of 
fpeculation will be of little value in this cafe ; though to us they 
may feem very confident and clear, while we regard them only 
ill a certain point of view. An attention to experimental proof 
may bring us nearer to our aim, though its perfedl accomplidi- 
ment will perhaps never be within the reach of human invedi- 
gation. Experiments or fa6ts may (hew the corporeal as well 
as the mental fun^ions in feveral lights, and in fuch as we 
never can perceive by mere fpeculation. 

Though it is truly faid that the fird principles of nature are 
placed beyond our reach, yet an endeavour to penetrate into 

the 



'SFECTRES OCCASIONED BY DISEASE. 

th^ interior of nature will always prove beneficial to the hu- 
man mind,; as long as we do not prefume to have completely 
invefiigated the fubjefl; but continue our exertions by uniting 
the obfervations of fafis with deliberate realbning. 

Since men have forgotten that what philofophy has fepa-Thehypothsfia 
rated is not on that account feparated in nature, and (incefrom ^ 

the earlieft ages, the mind and body of man have been confi- many difquifi- 
dered as if diflindt from each other, niimberlefs qiietlions have *''**"» rcfpcdtlai 
arifen which have given room for raucii controverfy, without 
having met with any fatisfaAory anfwer. For example : Whe- 
ther after the dilTolation of the body, the fpirit (or mind) con- 
tinues to exift without the body ? Whether the fpirit can adl 
without the body, and in what manner ? And laflly, it is alfo 
aqueftion, Whether, as we confider a difembodied fpirit not 
only in a (late of feparate continual exigence, but alfo in a 
ftate of continual exiftence and continual a£lion amongft us, a 
mere fpirit and its actions cannot become perceptible to our 
fenfes? — Whether the figure of a fpirit (and in particular that 
of a deceafed perfon) may not be feen ? and, Whether a found 
proceeding from it may not atfedt the ear of the living ? All 
the knowledge ufually confidered as poffible to be had of a de- 
parted fpirit is confined to feeing and hearing; for as far as 
my information extends, the devil is the only fpirit that enjoys 
the privilege of atfedting the fenfe of fmell at his departure. 

We have lefs motive for difputing about the abfolute Why the nir- 
polhbility of feeing a fpirit, becaufe the idea of a fpirit is fo 
indiilindt and vague, and becaufe the words fpirit and body in nerslly con- 
confidering man, do in reality indicate mere relative notions. «> be in* 
It is inconfiftent with every known law of nature to fuppofe ^ 
that thofe terms of relation adopted by us folely for the purpofe 
of inveftigating the nature of man do tbemfelves poflefs any 
feparate and independent%xiiience« This argument caufes a 
fafpicion of deceit or impoiition always to attach to narratives 
of the apparitions of difembodied fpirits. But thofe who are 
inclined to fee and hear fpirits, are netfatisfied with thisfum- 
mary folution ; they appeal to experience, againft which no 
maxim a priori can hold. This only is required, that the ex- 
perience mud be true and well atiefted. 

Individuals who pretend to have feen and heard fpirits are BocthedelufioM 
not to be perfuaded that their apparitions were limply the crea- ^ 
lures of their fenfes. You may tell them of the impofiUons ^elem to k ia- 

M2 
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that are frequently pradUfedj and the fallacy which may lead ut 
to take a fpirit of our imagination by moon-light for a corpfe. 
We are generally adviied to feize the gbofts, in which cafe 
it is often found that they are of a very corporeal nature.-— 
An appeal is alfo made to felf-deception^ becaufe many perfons 
believe they actually fee and hear where nothing is either to 
be feen or heard. No reafonable man« I.tHink, will ever deny 
the poflibility of our being fometimes deceived in this man- 
ner by our fancy^ if he is in any degree acquainted with the 
nature of its operations. Neverthelefs, the lovers of the 
marvellous will give no credit to thefe objections whf^never 
they are difpofed to cor. Ider the phantoms of imagination as 
realities. We cannot therefore fufficiently colleCt and authen- 
ticate fuch proofs as (hew how eafily we are milled ; and with 
whatdelufive facility the imagination can exhibit, not only to de- 
ranged perfons, but alfo to thofir who are in the perfeCt ufe of 
their fenfes, fuch forms as are fcarcely to be diftinguifoed from 
real jbjeCts. 

Striking in- I myfelf have exp^^rienced an inftance of this, which not 
ritiouVfeen?y * ' ^ pfychological, but alfo in a medical point of view ap- 

theiuthor. pears to me of theutmoft importance. I faw, in the full afe 
of my fenfes, and (after 1 had got the better of the fright which 
at firft feized me, and the difagreeable fenfation which it 
caufed) even in the greateft compofure of mindj for almoft 
two months conftantly, and involuntarily^ a number of human 
and other apparitions j — nay, 1 even heard their voices; — ^yet 
after all, this was nothing but the confequence of nervous de- 
bility,’ or irritation, or fome unufual (late of the animal fyllem. 

The publication of the cafe in the Journal of Pradbcal Me* 
dicine, by ProfelTor Hufr land of Jena, is the umfe of my now 
communicating it to the Academy. When 1 had the pleafure 
of fpending a few happy days with that gentleman laft (ummer, 
at Pyrmont, I related to him this curious incident. 

NanatWe and But as it is probable he might not diftindlly remember that 
r™*andappa^' which I had told altogether accidentally, perhaps indeed not 
ritioBi. very circumAantially, fome confiderable errors havd been ad- 

II itted into bis narrative. In fuch a cafo, however, it is more 
necelTary than in any other, to obferve every thing with 
accuracy, and to relate it with fidelity and diftindnefs. I 
fhail therefore pafs over nothing which 1 remember with any 
degree of certainty. Several incidents connedled with the ap- 
paritions 
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paritions feem to me of great importance; though we might NmtiTeuid 
be apt to regard them in a fecondary point of view; for we J**^[^* 
cannot determine of what confequence even a circumflance of^j^edby nerfout 
the mod trivial nature may be, if a^^ny future period* (in cafe 
more experiments o'* a like nature are afcertained) Tome fuppo- 
fitions or conclufions can be made re(pe6ting the origin of fuch 
phantoms, or on fome law of the affbciation of ideas accord* 
ing to which they are oodified or follow one another. 

I was alfo, which is feldom the cafe, in a fituation to make 
ohfer^'ations on myfelf. ^ took down therefore in a few words 
what was mod important, and recounted it immediately to fe* 
veral perfons* My memory, which is extremely retentive, has 
betides treafured up *he mod minute circumdances ; the more 
on that account, as *his dory has very often proved the fubje^t 
of my impartial c jnfideration, not only with regard to my own 
particular (ituation but alfe in refpedt to its many pfychologi- 
cal confequences. Its truth will, 1 hope, require no further 
aduranceon my part, dnce a member of this academy (Mr, 

Selle) is an unexceptionable wilnefs of it, having, as my phy* 
firian, received a daily account of all that happened to me. 

It would be extremely improper in an aflTembly like the pre« 
fent to fpeak much of myfelf; it can only be excufable in this 
particular cafe, where it ferves to throw greater light on fci- 
entihc invedigation. I mud requed permidion therefore to 
notice feveral particulars of my dtuation previous to roy feeing 
the phantoms, as thofe incidents may have greatly adefled the 
date of my body and mind during that time. 

In the lad ten months of the year P90, 1 underwent feveral 
very fevere trials, which greatly agitated me. From the month 
of September in particular, repeated fliocks of misfortune 
had befallen me, which produced the deeped forrow. It had 
been ufual for me to lofe blood by venefedion twice a year. 

This was done once on the 9th of July 1790, but towards the 
clofe of the year it was omitted. In 1785 I had been fuddenly ^ 
feized with a violent giddinefs, w^hich the phydeian imputed 
to an obdru6Iion in the fmall mufcles of the abdomen, proceed- 
ing from too intenfe an application to dudy, and my fedentary 
manner of life for many years. Thefe complaints were re- 
moved by a three years cure, and the rigid obfervance of a 
dricl diet during that time. In the drd dage of the malady 
the application of leeches to the anus had been particularly ef- 

fedive. 
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Nwrative and fefiive, and thi$ remedy I had from that time regularly ap* 
^^rea pro twicc Of thrice a year, whenever I felt congeflion in the 

ducedby nervous head. It was on the of March 1790 that the leeches had 
indifpofition. applied ; the blading therefore and the clearing of 

the minuter blood-vefTelsoy leeches had, in 1790 been lefs fre- 
quently obferved than ufual. A circiimfiance too that could 
not tend Ip benefit my deplorable fituation was, that from Sep- 
tember I had been continually engaged in bufinefs which re- 
quired the fevered exertion, and which, from frequent inter- 
ruptions, was rendered dill more burthenfopie and didreding. 

In the drd two months of the year 1791, I was much af- 
fe£led in my mind by feveral incidents of a very difagreeable 
nature; and on the 24th of February a circumdance occurred 
which irritated me extremely. At ten o’clock in the forenoon 
my wife and another perfon came to confole me ; I was in a 
violent perturbation of mind, owing to a feries of incidents 
which had altogether wounded my moral feelings, and from 
which I faw no podibility of relief; when fuddenly I ob- 
ferved at the didance of ten paces from me a figure,— the fi- 
gure of a deceafed perfon. I pointed at it, and afked my wife 
whether (he did not fee it. She faw nothing, but being much 
alafmed, endeavoured to cornpofe me, and fent for the phyfi- 
cian. The figure remained fome feven or eight minutes, and 
at length I became a little more calm ; and as I was extremely 
exhauded, I foon afterwards fell into a troubled kind of dum- 
ber, which laded for half an hour. The viiion was aferibed 
to the great agitation of mind in which I had been, and it was 
fuppofed I (hould have nothing more to apprehend from that 
caufe ; but the violent affeflion had put my nerves into fome 
unnatural date, from this arofe further confequences, which 
require a more detailed defcriplion. 

In the afternoon, a little after four o’clock, the figure which 
I had feen in the morning again appeared. I was alone when 
thishappened; a circumdance which, as may be eafily conceived, 
could not be very agreeable. I went therefore to the apart- 
ment of my wife, to whom I related it. But thither alfo the 
figure purfued me. Sometimes it was prefent, fometimes it 
vauidied, but it was always the fame danding figure. A little 
after fix o’clock feveral dalking figures alfo appeared; but they 
had no conneftion with the danding figure. I can alTign no 
other reafon for this apparition than that, though much more 

compofed 
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Compofed in my mindp I had not been able fo foon entirely to N«rr«cive and 
forget thecaufe of fuch deep and dilireffing vexation, and had reniarkion 
reflcfled on the conrequences of it, in order, if puflible, to 
avoid them; and that thi** happened three hours after dinner, imaginaiiun. 
at the time when the digeflion jufl begins. 

At length I became more compofed writh refpeft to the dif- 
agreeable incident which had given rife to the full apparition; 
but though I had ufed very excellent medicines, and found my- 
felf in other refpedls perfcdlly well, yet the apparitions did 
notdiminifli, but on the contrary rather encreafed in number, 
and were transformed in the inoft extraordinary manner. 

After I had recovered from tiic firft impreffion of terror, I 
never felt myfelf particularly agitated by thefe apparitions, as 
Iconfidered them to be what they really were, the extraordi- 
nary confequcnces of indifpoiition; on the contrary, I endea- 
voured as much as pofTible to preferve my compofure of mind, 
that I might remain difbndlly confeious of what palTed within 
me. I obferved thefe phantoms with great accuracy, and very 
often reflcdled on my previous thoughts, with a view to difcover 
fome law in the aflTocintion of ideas, by which exaftly thefe or 
other figures might prefent themfelves to the imagination. — 

Sometimes I thought I had made a difeovery, cfpecially in the 
latter period of my vilions; but on the \vh(de I could trace no 
connexion which the various figures that thus appeared and 
difappeared to my fight had, either wdth my ftale of mind, or 
with my employ ivent, and the other thoughts which engaged 
my attention. After frequent accurate obfervations on the 
fubjedl, having fairly proved and maturely confidcred it, I 
could form no other conclufion on the caufe and confequence 
of fuch apparitions than that, when the nervous fyfiem is weak 
and at the fame time too much excited, or rather deranged, 
fimilar figures may appear in fuch a manner as if they were ac- 
tually feen and heard; for thefe vifions in my cafe were not the 
confequence of any known law of reafon, of the imagination, 
or of the otherwife ufual alTociation of ideas ; and (uch aifo is 
the cafe with ntlicr men, as far as w^e can reafon from the few 
examples wc know. 

The origin of (he individual pi^iires which prefent 
themfelves to us, mud undoubtedly be fought for in the 
llrudlure of that organization by which we think ; but this will 

always. 
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KarratiTe aii4 always remain no lefs inexplicable to us than the origin of 
niMrlu ott thofe powersby which confcioufnefs and fancy are made to exift. 
dMed hy nervous figure of the deceafed perfon never appeared to me 

iodlfpoficion. after the firfl dreadful day ; but fcveral other figures (hewed 
themfelves afterwards very diflin^ly; fometimes fuch as I 
knew, moftlyi however, of perfons I did not know, and 
amongft thofe known to me, were the femblances of both 
living and deceafed perfons, but moOly the former: and I made 
the obfervation that aequaintance with whom I daily converfed 
never appeared to me as phantafros; it was always fuch as 
were at a didance. When thefe apparitions had continued 
fome weeks, and I could regard them with the greateft com- 
pofure, I afterwards endeavoured, at my own plealure to call 
forth phantoms of fcveral acquaintance! whom 1 for that rca- 
fon reprefented to my imagination in the mod lively manner, 
but in vain. — For however accurately I pictured to my mind 
the figures of fuch perfons, I never once could fucceed in my 
defire of feeing them externalij/; though I had fome fhort time 
before feen them as phantoms, and they had perhaps after- 
wards unexpectedly prefented themfelves to me in the fame 
manner. The phantafms appeared to me in every cafe invo- 
luntarily, as if they had been prefented externally, like the 
phenomena in nature, though they certainly bad their origin 
internally; and at the fame time I was always able to didia- 
gui(h with the greated precifion phantafms from phenomena. 
Indeed, I never once erred in this, as I was in general per, 
fcdtly calm and feif-colledted on the occalion. I knew ex* 
tremely well, when it only appeared to me that the door was 
opened, and a phantom entered, and when the door really 
was opened and any perfon came in. 

It is alfo to be noted, that thefe figures appeared to me at 
all times, and under the mod different circum dances, equally 
didin£t and dear. Whether I was alone, or in company, 
by broad day-light equally as in the night time» in my own as 
well as in my neighbour’s houfe ; yet when I was at ano- 
ther perfon ’s houfe, they were lefs frequent, and when I 
walked the public dreet they very feldorn appeared. When 
1 (hut my eyes fometimes the figures difappeared, foipctimes 
they remained even after I had clofcd them. If they vaniflied 
in the former cafe, on opening my eyes again, nearly the 
fame figures appeared which I had feen before. 


I fome- 
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I fometimes convcrfed with my phyfician and my wife, con- NarritWc and 
cerning the phantafms which at the time hovered around me : Jp^lret pw- 
i'or in general the forms appeared oftener in motion than at duced by nervous 
reft. They did not always continue prefent— they frequently indifpofition. 
left me altogether, and again appeared for a (liort or longer 
fpace of time, iingly or more at once; but, in general, fe- 
veral appeared together. For the mod part I faw human 
iigures of both fexes ; they commonly palTed to and fro as if 
they had no conne6tion with each other, like people at a feir 
where all is buAle; fometimes they appeared to have bufinefs 
with one another. Once or twice 1 faw amongd them per* 
fons on iiorfeback, and dogs and birds ; thefe figures all ap- 
peared to me in their natural hze, as didiniflly as if they 
had cxided in real life, with the feveral tints on the unco- 
vered parts of the body, and with ail the diderent kinds and 
colours of clothes. But 1 think, however, that the colours 
were fomewhat paler than they are in nature. 

None of (he figures had any didinguifliing chara£leridick, 
they were neither terrible, ludicrous, nor repulfive ; mod of 
them were ordinary in their appearance, — feme were cvea 
agreeable. 

On the whole, the longer I continued in this date, the 
more did the number of phantafms encreafe, and the appa- 
ritions became more frequent. About four weeks afterwards 
1 began to hear them fpeak : fometimes the phantafms fpoke 
with one another ; but for the mod part they addreded them- 
felves to me : thefe fpeeches were in general fhort, and never 
contained any thing difagreeable. Intelligent and refpe^ted 
friends often appeared to me, who endeavoured to confole roe 
in my grief, which dill left deep traces on my mind. This 
fpeaking 1 heard rood frequently when 1 was alone : though 
1 fometimes heard it in company, intermixed with the con- 
verfation of real perfons; frequently in iingle phrafes only, 
but fometimes even in connedlcd difeourfe. 

Though at this time I enjoyed rather a good date of health 
both in body and mind, and had become fo very femiliar with 
thefe phantafms, that at lad they did not excite the lead dif- 
agreeable emotion, but on the contrary afforded me frequent 
fubje6ts for amufement and mirth ; yet as the diforder fendbly 
encreafed, and the figures appeared to me for whole days to- 
gether, and even during the night, if I happened to awake, 

1 had 
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Narrative and I had recourfe to feveral medicines, and was at lad again 

^^res^pro- obliged to have recourfe to the application of leeches to the 

duced by nervoui anus. 

indifpofition. This.was performed on the 20th of April at eleven o^clock 
in the forenoon. I was alone with tlie furgeon, but during 
the operation, the room fwarmed with human forms of every 
defcription, which crouded fall one on another ; this continued 
till half pad four o^clock, exadtly the time when the digeftion 
commences. I then obferved that the figures began to move 
more flowly; foun afterwards the colours became gradually 
paler; every feven minutes they lod more and more of their 
inteniity, without any alteration in the didindl figure of the 
apparitions. At about half pad fix o’clock all the figures 
were entirely white, and moved very little ; yet the forms 
appeared perfectly didind; by degrees they became viiibly 
Icfs plain, without decreadng in number, as had often formerly 
been the cafe. The figures did not move off, neither did they 
vanifli which alfo had ufually happened on other occafions. 
In this indance they diffolved immediately into air ; of Tome 
even whole pieces remained for a length of time, which alfo 
by degrees were lod to the eye. At about eight o’clock there 
did not remain a vedige of any of them, and I have never 
fince experienced any appearance of the fame kind. Twice 
or thrice fince that time I have felt a propenfity, if I may be 
fo allowed to exprefs royfelf, or a fenfation as if I faw fome- 
thing which in a moment again was gone. I was even fur- 
prifed by this fenfation whild writing the prefent account, 
having, in order to render it more accurate, perufed the papers 
of 1791, and recalled to my memory all the circumdances of 
that time^ So little are we fometimes, even in the greateft 
compofare of mind, maders of our imagination. 

• This is an exa£l narrat^ive of the apparitions which I ob- 
ferved during tbe difordered date of roy nerves : and I (ball 
now add a few obfervations, partly wdth the intention of ex- 
plaining their origin from other obfervations made on m) ftlf, 
and partly with a view of pointing out at lead Tome didant 
pfychological confequences, which might be deduced from this 
remarkable cafe. 

Experience fhews that we may, in various manners, ima- 
gine that we fee figures, and even hear them when they do 
not really exid. 


Id 
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1ft, And commonly this may happen in dreams. — The Narrative and 
manner of dreaming is diflerent in every individual, and pro- 
bably depends on the joint effeds of the powers of intelie6l, duced by nervnui 
and thofe by which tlie impreflions of the fenfes are received, indifpufioon. 
and thefe are modified by the ftafe of the fyfiem at each par- 
ticular time* 1 have mjfelf made fomc remarkable obferva- 
tions on the nature of my dreams, and comparted them with 
fome obfervations on that fubje^l which have been commu- 
nicated to me by others, 

2d. In every degree of mental derangement till abfolute 
infanity. 

3d. In fevers of the brain, which for a Hiort time, or at 
certain intermitting periods, occafion a delirium. 

4th. By tlie mere power of imagination without any fever, 
w'hen in other refpedts the judgment is perfeftly found. In 
this cafe it is very difficult to difeover the truth, unlefs w'e 
combine an accurate habit of obfervalion with the moft im- 
partial fcriitinv. 

Inftances arc loo frequent in which we are impofed upon, 
not by the imagination, but by delufion of the judgment. 

How many are there, who prefer the marvellous and affume 
an air of importance, when they have an opportunity of re- 
lating wondctful things of themfelves — How few are there 
who endeavour to divert themfelves of prejudice, or to check 
their imagination ; and rtill fewer are they who are accurate 
in their obfervations, efpecially in fuch as relate to them* 
felves; even thofe who have fufficient firmnefs to adhere 
rtri£lly to the (ruth form an inconfiderable number. Hence 
it is, that when a perfon relates any rtrangc incident, he 
either detracts or magnifies, and will even fancy that he has 
verified fome fads, which he has invented only at the mo- 
ment that he relates them. This lart is the cafe with a clafs 
of men who obrtinately perfirt in their own opinions, and fre- 
quently aflert more than they can fupport, merely with a 
view to maintain what (hey have once advanced. All the 
above mentioned circumfiances Teem to have coincided in the 
celebrated vifions of Emanuel Swedenborg. He delighted in 
fpeculation and myrtical theology ; he had formed a fyrtem 
for himfelf in which ghorts were neceffary, and it was his 
primary view to ertablifh this wonderful fyrtem. It is pof- 
fible that he may have feen phantafms, the more fo as he 

ftudied 
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Narrative and fludied much^ and was a gfcat eater. ^ But in order to 
fpedtres‘pro' a prodigy to the world, he embelliflied his^^fions 

doMd by nervous on which he wrote voluminous treatifes, by creating new 
indifpofition. imj^gesT in conformity with his own fyftem. 

Laftly, thofe who are moft converfant with the marvellous^ 
give but a very indifiindi idea of their vifions. This I have 
found in converfation with perfons who in other refpefts were 
very worthy charadters, but who were great admirers of the 
what are termed occult fciences, which they cultivated to 
fuch a degree, that to give you a notion of it here would 
feem prepollerous. I have frequently difeourfed on fpirits, 
and the feeing of fpirits, with a perfon who ranked very high 
in the fchool of fecret wifdom, but who was otherwife a man 
of a very limited capacity, and rather ignorant in all thofe 
fciences which enlighten the mind. This perfon told me 
amongft other things that he Aiould feel very unhappy, were 
he not continually in company with fpirits. As 1 have al- 
ways taken a pleafure in the clear developemcnt of human 
opinions, however abfurd they may appear, I was defirous to 
learn in what manner he faw the fpirits, and how he came 
into company with them ? — But here he would not allow of the 
appearance of any corporeal forms ; he afliired me that fpirits 
were only to be feen with the eyes of the fpirit : fiien he added 
in a very ferious tone, '' ]u(l as the human foul is Naephaefeh^ 
or a branch taken off the tree, fo are all fpirits branched off 
from the fupreme fpirit, as it in the adiingent motion com- 
prefled its being.” On nearer enquiry 1 could cafily per- 
ceive that he entertained a confufed notion of the cabaliflick 
ontology of Spinoza, and that he imagined all the powders in 
nature to be fpirits. What he meant to fay therefore, was 
neither more nor le(s than that he fliould feel unhappy, did he 
live in a world where nature was perfectly inanimate ; if he 
could not think that every thing around him was in the con- 
tinual and mutual extreife of its powers. In this belief then 
he peopled all fpace with fpirits, nearly in the fame manner 
as the antient mythology peopled the woods with Dryads and 

• On this fubje£t, the review of Swedenborg’s Woi*ks in the Al» 
gmeint Deutfebe BibHotMp vol. 107, p. ]5, is very interefting. 
In it the refemblance of Swedenborg’s (yflem, with the vifions of 
the German enthufiaft, Johann Teonhart, is clearly accounted for : 
he alfo was a great cater. 


4 
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Hamadryads. Indeed^ every thing properly confidered* the Narrative and 
t)pini<;tti of my cabalift is not quite fo very abfurd as you may plo- 

f uppol?; for in reality, the word p<fwcr is with the philofopher duced by aervoui 
only that which the x is to the mathematician ; and, if 1 be indifpafition. 
not altogether midaken, the mathematician can with his x * 
bring more clear trutlis to light, than the philofopher by the 
word power. If a given power cannot be rendered fubfervient 
to dedu£lion« fo that, like Newton's calculus^ it fliall perfedly 
accord with experience; nothing more will be determined or 
explained by the mere word power, than by the word fpirit ; and 
1 doubt much whether the new judicious Kantian fydem of 
Dynamic natural philofophy, which condders all bodies as 
mere aggregates of powers, would not rather cut the gor- 
dian knot than unravel it. 

It is not very uncommon that by a derangement of the 
corporeal powers, even without infanity and inflammatory 
fevers, apparitions do flrike the eye externally, which are 
only internally the prod u6lion of the imagination. The expe- 
rience of this may teach us a lelTon of forbearance, not raflily to 
confider as impoHors thofe well difpofed perfons who believe 
they have feen apparitions. But as manifold experience (hews 
us how far the human imagination can go in the external 
leprefentation of pidlures ; it may alfo admonilh thofe well- 
difpofed perlons not to aferibe lo their vilions any degree of 
reality, and Bill ltf> to con(ider the effe^s of a difordered 
fyBem, as proofs that.they are haunted by fpirits. 

Tiie celebrated Juftus Mofer frequently believed that he 
faw flowers. Another of my acquaintance fees in like man- 
ner, at times, mathematical figures, circles, fquares, &c. 
in different colours. More examples of this kind may per- 
haps be found in Moretz's Magazine, in Krueger's Expe- 
rimental Pfychology, and in Bonnet's Pfychological writings. 

The hearing of founds is a cafe which feldomer occurs. My 
much-lamented friend Mofes Meudeljohn had, in the year 
1792, by too intenfe an application to Budy, contracted a 
malady, which alfo abounded with particular pfychological 
apparitions. For upwards of two years he was incapacitated 
from doing any thing ; he could neither read nor think, and 
was rendered utterly incapable of fupporting any loud noife. 

If any one talked to him raiher in a lively manner, or if he 
himfclf happened to be difpofed to lively converfation, ho 
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fell in the evening into a very alarming fpecies of catalepfls^ 
in which he faw and heard every thing that patfej around 
him, without being able to move a limb. If he had heard any 
lively converfation during the day, a Aentorian voice re* 
pealed to him while in the Al, the particular words or fylla- 
bl.es that had been pronounced with an impreffive accenti or 
loud emphatic tone, and in fuch a manner that his ears re« 
verberate. 

Seldom as it may happen, that perfons believe they fee 
human forms, yet examples of the cafe are not wanting. 
A refpodtable member of this academy, diAinguiflied by his 
merit in the fcience of botany, whofe truth and credibility 
are unexceptir)nable, once faw in this very room in which 
we are now aflembled, the phantafm of the late preAdent 
Maupertuis, A perfon of a found and unprejudiced mind, 
thougli not a man of letters, whom 1 know well, and whofe 
word may be credited, related to me the following cafe. As he 
wun recovering from a violent nervous fever, being Aill very 
w'enk, he lay one night in bed perfedly confeious that he 
w a*; awake, when the door feemed to open, and the Agure of a 
woman entered, who ad\^anced to his bed-Ade. He looked 
at it for ft)ine moments, but as the Aght was difagreeable, he 
turned hinifclf and awakened his wife ; on turning again how- 
ever he found the figure was gone. But out of many cafes I 
have never known an inAance like my own, in which any per- 
fon had for alinoA two months conAantly beheld fuch viOonary 
form’s, and feemed even to have heard them ; except it was 
that of two young ladies, who, as 1 have been credibly in- 
formed, frequently faw^ appearances of this nature. 

1 am by no means infenAble to a certain feeling which ad- 
moniflies me of the impropriety of talking fo much of royfelf 
in an aA'embly like this; but Ance I tranfgrefs only with afei- 
entiAc inlenlinn, to contribute to the knowledge of the eATedls 
of the hitman imagination, 1 mu A endeavour to fupprefs this 
feeling. I may look for pardon, 1 truA, from thofe who know 
and refpeft every thing which lends to enlarge the Aock of 
human knowledge, even if 1 fpeak more of myfelf. For, 
when I proceed to deferibe the Aate of my imagination, and the 
nature of the apparitions during a previous malady, it will be 
merely with an intention to Aiew the apparitions which form 
the fubjed of this lecture in a Icfs wonderful point of view:* 

and 
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and by that means perhaps to contribute in fome degree to the NtititWc md 
illuftration of fo ftrange an incident. fpeart*pro. 

1 mull obferve that my imagination poflTeflres in general Educed by nerfoui 
great facility in picturing. I have for example Iketched in indifpofitlon. 
my mind a number of plans for novels and plays; though I 
have committed very few of them to paper^ becaufe I was 
l(‘fs folicitous to execute than to invent. 1 have generally 
arranged thefe outlines when« in a chearfiil (late of mind. 

1 have taken a folitary*wa1k« or when travelling 1 have fat in 
my carriage, and could only find employment in myfelf and 
my imagination. Cunflantly and even now do the different 
perfons whom I imagine in the formation of fuch a plot, pre- 
fent themfelves to me in the mofl lively and diftinft manner : 
their Bgure, their features, their manner, their drefs, and 
their complexion, are all vifible to my fancy. As long as I 
meditate on a fixed plan, and afterwards carry it into efie^, — 
even when I am often interrupted, and mufl begin it again 
at different times, all the a6ling perfons continue prefenl in 
the very fame form in which my imagination at fir/l produced 
them. 1 find myfelf frequently in a (late betwixt deep- 
ing and waking, in which a number of pictures of every 
defetiption, often the flrangeft forms, (hew themfelves, change 
aiid vanifli. In the year 1778, I was afdidled with a bilious 
fever, which, at times, though feldom, became fo high as 
to produce delirium. Every day towaids evening, the fever 
came on, and if I happened to Quit my eyes at that time, i 
could perceive that the cold fit of the fever was beginning 
even before the fenfation of cold was obfervabic. This I 
knew by the didinfl appearance of coloured pidures of lefs 
than half their natural iize, which looked as if in frames. 

They were a fet of land (capes compofed of trees, rocks, and 
other objeds. If I kept my eyes fliut, every minute fome al« 
teration took place in the reprefentation. Some figures va- 
nifhed, and others appeared. But if 1 opened my eyes all 
was gone ; if I (hut them again I had quite a different land- 
feape. This cafe was therefore entirely different from what 
afterwards in the year 1791, when the figure remained un- 
changed during the opening and (hutting of the eyes. In 
the cold fit of the fever I foraetinies opened and fhut iny 
eyes every fecond for the purpofe of obfervation, and every 
time a different pidure appeared replete with various ob- 

jeds 
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KamtSTe and je£li which had not the lead Tefemblance with thofe that ap« 
peared before. Thefe pidlures prefented themfelves without 
duced byaervous interruption, as long as the cold fit of the fever lafled. They 
indifpofition. became fainter as foon as 1 began to grow warm, and when 
I was perfcdly fo, all were gone. When the cold fit of the 
fever was entirely pad, no more pictures appeared ; but if 
on the next day I coul<^again fee pidlures when my eyes were 
(hut, it was a certain fign that the cold fit was coming on. 
I mud further obferve, that when 1 either think deeply on 
a fubjeft, or write attentively, particularly when 1 have exert- 
ed myfelf for Tome time, a thought frequently offers itfel^ 
which has no connexion with the work before me, and this 
at times in a manner fo very lively, that it feems as if ex- 
preffed in adlual words. 

This natural vivacity of imagination renders it left wonder- 
ful, that after a violent commotion of mind, a number of 
delufive pidures fiiould appear for feveral weeks in fuccelfion. 
Tiieir leaving me on the application of leeches, (hews clearly 
that fome anomaly in the circulation of the blood was con- 
neded with the appearance of thofe phanlafms; though it 
may perhaps be too hady a conclufion to feek for their caufe 
in that alone. It feems likewife remarkable, that the be» 
ginning of the apparitions, after the didurbance in my mind 
was fettled, as well as the alteration which took place when 
they finally left me, happened exadly at the time when 
digedion commenced. It is no lefs remarkable, that the ap- 
paritions before they entirely ceafed, lod their intenfity of 
colours ; and that (hey ^id not vanifli or change as formerly, 
but Teemed gradually to didblve into air. 

Had I not been able to di(linguilh phantafins from pheno- 
mena, 1 mud have been infane. Had 1 been fanatic or fu- 
perditious, I (houldhave been terrified at my own phantafins, 
and probably might have been feized with fome alarming 
diforder. Had 1 been attached to the marvellous, 1 (hould 
have fought to magnify my own importance, by aflerting that 
1 had feen fpirits ; and who could have difputed the faAs with 
me? The year 1791 would perhaps have been the time to 
have given importance to thefe apparitions. In this cafe 
however, the advantage of (bund philofophy, and deliberate 
obfervation may be feen. Both prevented me from becoming 
either a lunatic or an enthnfiad ; with nerves fo drongly ex- 
cited 
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oitedf and blood To quick in circulation^ cither misfortone KimtT?e and 
"m^glithave eafily befallen me. But I confidered the phan- 
tafms that hovered around me as what they really were, nervoii 
namely, the eff'edls of difeafe ; and made them fubferj^Ment to indifpoltifla* 
my obfervations, becaufe I coniider obfcrvation and reflexion 
as the bails of all rational philofophy. 

Our modern German philofophers, will not allow that 
obfcrvation ought to be admitted in theoretical philofophy. 

Hence arofe Kants’ Tranfccndental Idealifm, which at lail 
degenerated into the grofs enthufiadic idealifm; which is 
found in Fichte’s writings. This philofopher confiders all 
external objects as our own produdions. What we con- 
fider as things independent of us are/’ according to him, 
no more than our own creatures, which we fear, admire 
** and defire ; we believe our fate to be dependent on a 
** (hadow, which the (ingle breath of a free being might 
** deftroy.” Thefc are Mr. Fichte’s own words*. 

The mere piAure in the mind, without external experience, t 

would never be fiifhcient to afford us a convincing proof, 
whether we faw phenomena or phantafms. The critical 
philofophers maintain, that knowledge deduced from obierva- 
tion js merely empirick, and therefore not to be depended on; 
it is perhaps true that nature has aiTigned us no greater 
certainly than this refpeding our ideas. But could we be truly 
confeious of our grounds of reafon, if the appearances called 
external, which follow laws that do not depend on the re* 
prefentations in our mind, did not continually agree with thofe 
reprefentations ? Are we potreffed of any other criterion ? 

Does not the great theoretical philofopher, when he fees 
every thing yellow, conclude that his eye is jaundieed ; or 
when every thing appears black to him, that his brain ii 
affedled ? In thefe cafes he does not trufl his imagination or 
mental powers alone. 

1 may here apply the confide rat ion of the illufions which 
1 wilnefTed. 1 am well aware that no general conclufions 
can be drawn from a fingle inflance; but flill the experience 
of a fingle cafe, if accurately obferved and faithfully deferibed, 
is fuffibient to defiroy hypolhefes which have too long been 
honoured with the name of fyfiems. 

* Fichte’s Appeal, p» 44. 

VoL. VI.— November, 1803. N 


According 
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According to Fichte, fince during tbe^Htuation I have above 
defcribed, I was in other rcfpedls in the perfect ufe of my 
! reafon, as well as the perfons who were really about me ; as 
the apparitions which I faw, as well as thofe which are con* 
fidered as realities, were the one as well as the other, my 
own produftions : — Why then were my creatures of both 
kinds fo etfenlially different ? 

My judgment ftiewed me this plainly, by conclulions 
founded on the previous courfe of obfervations. The greatefl 
modern idealifts who depend fo much on the confiifion in 
which they have involved themfelves by the fuppofed depth 
of their fpeculations, will certainly never pretend that both^ 
perceptions w^ere of the fame nature; fince if fo, I could 
not have inveftigated their difference ? Bui by what means 
could this be done ? I obferved that real perfons followed in a 
determinate order, by external laws that do not depend on 
me, in an order that 1 myfelf inufl; continually follow, as was 
evident from my fenfe of confeioufnefs. 1 could alfo lay hold 
of the real objefls, as well as of myfelf. Neither of thefc 
circuni (lances was, however, the cafe with the pliantafins; 
I had always found it fo in the conflanl obfervation of myfelf, 
of the apparitions without me, and in my own confeiournefs. 

The phantafms, as well as the phenomena, no doubt, lay in 
my mind; but 1 am neccffarily compelled to aferibe to the Latter, 
the fame reality which I am obliged to aferibe to my fell : viz. 
fomething that does not lie in my mind alone ; fomclhing that 
alfo exifts Without my mind; fomething independent of my 
confeioufnefs, which determines the nuiure of my idea ; 
fomething which wc formerly ufed to call ilic thing ilfclj, be- 
fore the critical pliilofophy fo unjuftly reprobated this unex- 
ceptionable term. On the contrary, however, I could not 
aferibe (his fame reality to the illufion ; 1 could form no other 
conclufion, than that they originated in my internal confeiouf- 
nefs alone ; in a confeioufnefs wliicli was alfo difordered, 
as 1 might jullly conclude from the obfervations I made on 
myfelf. I repeat, that both the phenomena and the phan- 
tafms exided in my roirrd : if I had not been able to didinguifh 
between them, I mud have been in fane. By what means 
could 1 didinguifli, if 1 did not attribute reality to the 
former; — and that they poiTefTed reality, I inferred from ob* 

fervations 
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fervati'ons to which I am fiill inclined to give confidence, 
until Mr. Fichte can more clearly convince me that it 'ought 
in no cafe to be depended on. 


m. 

Andyfisqf Ambergris; by CU. Bouillon La Grakge*. 

It is an opinion now generally adopted, that ambergris isAmbc!]grIifouii4 
formed in the liomach of the cachalot, or fpermaceti whale, phyietcr' 
phyfeier macrovcphalus, and appears to be a produd of its macrocephalusA 
digefiivc taculiies. 

Dr. Swediaur has fltewn, in his inquiries into the nature Beaks of cuttle- 
and origin of ambergris, that the beaks of the cuttlefitb, in- 
terfperfed throughout all the large pieces of ambergris, that 
are found fwimming on the fea, or cafi upon the fliore, as 
well as thofe extruded from the bellies of whales, belong to 
the fpccies called by Linneus fepia oQopodia, The exifience 
of thefe beaks and olTier foreign fubfiances in ambergris 
evidently proves it to have been originally in a foft or fluid whpucc It mutl 
ftate. Dr. Swediaur aflerls, that the whale, in the belly of ^ot 
which ambergris is found, is the fame fpecies as that from The fpermaceti 
which fpermaceti is extracted, which appears to 
fmcroccphalus of Linneus ; and feeds chiefly on the large fpecies 
of cuttlelidi. The ambergris is found in the intefiinal canal 
of this fith ; it is a fource of difeafe to it +; and after it ifluesOcc:<fiftnsji 
from the cavity in which it had been included, it gradually 
acquires the folidity it is known to poUers, f^lid ^ftcr its 

Ambergris is found in the Indian Seas, near the Moluccas, «*cln[jon. 
Maldivia lilands, and Madagafcar, on the coafts of China 
and Japan, and from Jolo to the Philippine lilands. It is Indian Ocean 
frequently colleded on the fliores of the Ifland of Maragnan, ‘**f*.‘‘* 
or of Brazil; but more commonly on thofe of Africa, toward Of Bratll, 
cape Blanco, the gulf of Arguin, the bay of Portendie, and 
on foine other lilands, that extend from Mofambique to the 
Ked^ca. 

♦ Annales de CbmUf No. 159. or XLVIF. 68. 

f Is it not rather the effeft, than the caufe of difeafe? J. C. 

N 2 From 
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The inhaUtintt From (he accounts of various travellers, the inhabitants of 
iton the Samballas fcek for it in a fingular manner : they hunt it by 
Ihore after fcent. After a ftorro they run along the thore, and if any 
by the ambergVis be thrown up, they find it by the fmelL There are 

Certain birds certain birds and other animals on thofe coafts, that are very 

■nUi^foad of ambergris, and, altraded from a ditlance by its fmell, 

they fearch for it to eat. 

Ccruinly a There is no doubt, that ambergris is a vegetable produflion. 
JuSob!* Many fubfiances refemble it greatly in fmell, fuch as the ex- 
lExcrements of crements of mammiferous animals, particularly thofe of the 
particularily of ^ found, that cowdung dried in the fun, 

the ox and p^g, has a fmell much like that of ambergris, and even of inulk, 
rcfeinble it m whence in fomc countries this fubfiance, fo prepared, has re- 
Cowdung called ceived the name of native mvjk, 

in fomc places Ambergris, ambragrtfea, is a light fubfiance, fwimming on 
External quali- water, folid, opaque, of an aftien gray colour ftreaked with 
ties of amber white and yellowifii brown, (lightly odoriferous, its odour dif- 
f^^odoiir more grows old, or when it is mixed with 

powerfulasit mulk or Other aromala, as is done in preparing perlumes or 
IhTn^Sii^ odoriferous waters. 

With other per- In its natural ftale good ambergris is known by adhering like 
^iiks of od which it is feraped, retaining 

ambcrgrii, the impreffion of the teeth or nails, and emitting a fat odori- 
ferous liquid on being penetrated with a hot needle. Though 
folid, and in general brittle, it is not hard enough to take a 
puiifii ; but on rubbing it with the nail it becomes as fmooth 
as hard foap. 

The older che« GeofTroy, Neumann, Grim, and Brow, have clafTed am- 

among th^bltu- among the bitumens. The analy (is made of it by Ihefe 

mem. chemifis was inadequate to determine its nature. Ambergris, 

of it by Geoffroy, melts into a refin of a yellow* or gold colour; 
alcohol, ^ kindles, and burns with (lame. Spirit of wine does not difiidve 
it entirely; a black fubfiance like pitch being left, on which 
it does not a£l. When it is dilTolved, it lets (all after fome 
time a white cloudy fediment, w'hich graduaMy coagulates, 
and grows thicker and thicker. This coagulum, on drying, 
changes to a (hining foliated earth, nowife ditferent from 
fpermaceli. 

wilhydiftilli- difiillation, according to the fame cbemift, ambergris 

lioii. yields at firft an infipid phlegm, then an acid fpirit or liquor 

and 
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and a very odoriferous yellow oil, with a fmall portion of a 
volatile acidofaline fait ; and lafUy« a fhining black bituminous 
fubflance remains at the bottom of the retort* Hence wc TbUanaTyfis 
fee this analytis^ which does not differ from thofe related by 
all other chemifts, requires to be revifed^ in older to give us 
determinate ideas of the nature of this lingular fubfiance. 

It is perhaps neceflary to apprife thofe, who wiHi to repeat Ncccflary to be 
thefe experiments, that they fliould pay great attention to the 
choice of the ambergris. Many varieties are found in the Many varietiee 
fhops, the different kinds of which are diflinguiftied by their ®^***“^^**®1^ 
price. No doubt this fubflance is fabricated, as caiior is 
in fomc parts of Germany. Bayen aifured me, that he had Fabricated by 
feen it made at Frankfort; and it is well known 
father of chemiflry faw clearly, and that his memory was not apt 
to deceive him ; and, what is very rare among travellers, that 
he never told a lie. 

1 have examined feveral fpetimens of the ambergris of the Differencet cif 
(liops : fome varied in fpecific gravity, were more or lefs deep thefe Yiiieuea. 
in colour, had very little finell, and were flexible ; otliers were 
of an afhen gray colour, and tolerably hard ; and fome were 
almofl flony, fcarcely at all foluble in alcohol, and void of 
fmell. 

The ambergris I analyfed was not purchafed from the (hops; 
and, on comparing it with that in the cabinet of the Mufeum, 

1 could find no difference, cither in colour or in fmell. 

Phyfical Properties. 

It is of an aflien gray colour, internally variegated with a Iti ebloiir, fmdb 
few yellow flreaks, of a fweet and plcahng fmell, foftening t«aturc, 
between the fingers ; when reduced to a fine powder it is of 
a deeper colour ; pounded in a glai's mortar it agglutinates, 
and adheres to the peflle. 

Of a flat and almofl infipid tafle, exhibiting the fame ap- tafte, 
pearances as wax when chewed between the teeth. 

Its fpecific gravity is to that of water as b44 or 849 to fpeclflc crsvlty. 

1000. 

According to Briffon, the fpecific gravity of ambergris is 
9263 ; the weight of the French cubic inch, 4gros 58 grs.; that 
of the cubic foot, 64lbs. J4oz. 3gr, 47 grs. * 

* The fpecimens of ambergris, on which Briffon made hit ex- 

periments, were taken from the king's collcflion. 

Tha 
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•way. 
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The fpecific gravity of the blackifli gray ambergris 7 803 } 
the weight of the cubic inch, 4gros3grs. ; that of the cubic 
foot, 3 libs. 9oz. 7 gr. 35 grs. 

^ Chemical Properties^ ’ 

' Experiment I. Ambergris burns, and is entirely diifipaled, 
when placed on a red hot coal. It leaves behind an agreeable 
finell. 

I If the combufiion be condu6ted more flowly, in a crucible 
of platina, the ambergris melts, diluting the fame fmell. 
The fmell of a fatty fubfiance may be diftinguiflied like* 
wife. 

Nothing remains in the crucible, but a greafy black fpot. 

50^ of Rcaumur^s thermometer are fufficient to melt it, and 
a Alining brown Auid is thus obtained. 

- At it is volatilized in the form of a white vapour. 

Eup. II. The fmell perceived during its volatilization 
having led me to rufpedl the prefence of an acid analogous to 
that of ballams, an experiment was made to afeertain this. 

A bit of ambergris was placed in a china capfule, covered 
r with a bell, in which was fufpended feme litmus paper. 
This apparatus being placed on a fand-heat, the temperature 
w'as railed fuificicnlly to volatilize the ambergris, and the 
paper was very quickly reddened. Nothing now remained 
but to delerciine the nature of the acid ; and for this purpofe 
' Schelec’s pioccis for cxlrading the acid of Benjamin was 
adopted. 

The produft was examined, and left no doubt of their 
analogy. 

£rp. III. The anal) As by diftillation in a retort added 
nothing to the knowledge vve already pofFelled of the nature 
,of ambeigris. 

A gentle heat melted it : on raiAng the fire it was decom- 
pofed, and there paifed ovei into the receiver a whitiAi acid 
liquor with a w hite oil, partly ioluble in alcohol, which gave 
it a yellow colour. In the retort lemained a light and very 
bulky coal. 

Exp. IV. Ambergris fwims on water, and is not pene- 
trated by it when cold. Jt imparts to it neither tafte nor 
fwell, 

Boiling 



ANALYSIS OP AMBERGRIS. 


BoHing water is equally incapable of altering its properties, to boiling 
In this degree of heat the ambergris melts^ and appears in 
form of a brownifh oily fluid; and a fmall quantity of black Wttar uftc. 
matter, infoluble in alcohol, feparates from it. The. Altered 
liquor has neither colour nor fmeil, it has however a ilightly 
bitterifli tafte. 

It is only in confequence of the temperature therefore 
that the ambergris melts, fince on this being lowered it re- 
fumes the fame properties as before. 

Exp, V. Acids in general have little action upon amber- ^it***^ 
gris. Thefe agents like wife do not enable us to difeover the 
conflituent parts of this compound fuAance. 

Dilute fulphuric acid effedls no change in it. The con- Sulphuric, 
centrated acid expofes a little oxide of carbon. 

The fame phenomena are produced by the muriatic and 
ox igenated muriatic acid. ^ , , 

The nitric acid, at IS®, diflilled over this fubflance in the 
pncumalo-chemical apparatus, produces nitrous gas, carbonic bonic4cid, aad 
acid, and azote gas. azote gaij 

The azote gas arifes no doubt from the decompofition of 
fornc animal matters, accidentally mixed with tlic ambergris, 
as may be obferved in the examination of Ibine pieces. 

After the extraction of the elaflic fluids, a thick liquor, in- leaves a fub* 
cliiiiiig to a yellow colour, was found in the retort : this, on to retina. * 
bringing it to a foft confiflency, ilightly Twelled up; and 
being evaporated to drynefs, in a porcelain capfule, what 
remained was a dry, biller fubflance, of a golden yellow hue, 
fliining and tranfparent, and exhibiting properties analogous 
to lliofe of rcTins. 

Exp, VI. Alcalis combine with ambergris, and form with Alcalisform 
it foluble leaps. f-P w.,h wabei. 

Into a crucible of plaiina were put one gramme, ^92 (30 
fr. grs.)of ambergris, with 331 thoufandlhofagramme (lOgrs.) 
of pure polafli ; it was gently heated ; the mixture melted, 
wkhout exhibiting any (igns of the pretence of ammonia ; 
on cooling a homogeneal brownifli inafs was obtained. 

On this were poured 30 grammes (one hr. ounce) of diflilled 
water, which diflblved part of it. The folution was very 
alcaline. 

The undiflfolved portion remained in a foft tenacious mafs, 
which adhered to the fingers when warm. 

2 A large 
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Ciuftic potali 
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A larger quantity of water was added, and the whole was 
dilToIved. 

Cauftic potafli triturated for fome time in a mortar with 
ambergris does not facilitate its folution in water. 

Ammoniac does not a6l on ambergris cold, but when heated 
difTolves it ; the mixture gradually becomes brown, and on 
evaporation yields a glutinous faponaceous fubflancci in all re« 
fpedts fimilar to that obtained by means of polaili. 

Exp. VII. The fixed oils, as thofe of rape, olive, &c. 
dlflblve amber with the affiftance of heat in a very fliort time ; 
the folution is yellow and tranfparcnt, and becomes brown on 
being evaporated. ^ 

Exp. VIII. Volatile oils likewife difTolve ambergris. 

Thofe of turpentine, favine, and hyffop, exhibit the fame 
appearances. The folution aflifted by heal takes place pretty 
readily. 

On evaporation a thick red magma is produced, incapable 
of complete dcficcation, burning on the coals, and emitting a 
denfe fmoak, of a fmell refembling that of the ambergris. 
Alcohol diiibived this fubfiance, and thence acquireil a golden 
yellow colour, but it was precipitated from it by means of 
water. 

If volatile oils be too old, they will not completely difTolve 
it, even with the help of long continued heat. 

Exp, IX. It difTolves very quiikly in ether, even cold. 

Exp, X. I he folution of ambergris by alcohol is the only 
one lhai i'« really capable of aii'ording us any certain refulls. 
Its conlliiuenl parts may be feparated by it in fucli a manner, 
that on icuniting them a compound is obtained, the qualities 
of which came very near thofe of the original fubfiance. 

3.S21 grammes (one drachm) of ambergris were reduced to 
powder, put into a phial, and (il.HS grammes, (two ounces) 
of rectified alcohol were poured on them. A maceration of 
twenty four hours was (ufiacient to give the alcohol a deep 
vellow colour ; it was filtered, and a frefh c|uanlily of alcohol 
was poured on the undifTolved portion. The folution was 
facilitated by increafing the temperature. The whole of the 
ambergris being difibhed, except a fmall quantity of black 
mailer, the liquor was filtered while hot. It paffed through 
the filter clear ; but on cooling there feparated from it a light 
pale yellow fubfiance, part of which adhered to tlie fides of 
the veffel. 
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The firft folution in alcohol made without heat, and that TU* Iblutioa 
which was poured off from the precipitate, were mixed to- 
gether, and evaporated to the confidence of an extrad : it 
was then of a rcdditli yellow colour, adhered to the fingers, 
had an agreeable finell, and a pleafant tafte. The evapora- 
lion being continued to drynefs, it appeared fliining and tranf- 
parent, grew foft between the fingers, and burnt in the fame 
manner as re fins. 

The experiment was repealed, to determine the charadlcrs 
of thefe two fubllances more pofi lively. 

For this purpofe ambergris was left to macerate in alcohol cxperuncnt 
twenty-four hours as before ; it was then filtered, and a frcfli repeated, 
quantity of alculiol was added to the reiiduum, which was 
macerated in the fame manner. The fecond liquor was lefs 
coloured than the firrt. A tliird portion of alcohol being poured 
on what was le<t undillblved ; its colour was tcarcely altered. 

The fliglit adlion of the alcohol on this refuluiini Iwiiied to 
indicate, that it was no farther loluble in this menflrum ; but 
1 quickly found the con ti ary. I heated the mixture, and the 
whole was inflantly diilblvcd, leaving about 212 Ihoufandths 
of a gramme, (four grains) only of a black powder, whic h bjack 
was nothing but oxide of carboiie. The fbluti(»n was filtered powder oxide 
hot, and on cooling a whilifli yellow glutinous fubflanctr was 
depofited, w'liK'h was feparaled from the tincture. 

7'his expennicni Ibows us the poffibility of feparaling by Thiii three 
means of alcohol three vciy dillindl fubftanccs ; the firfl loluble lub- 

in it cold; the fecond, by means of heat; and the third in- rnted!* ^*^*^** 
foluble, which remains in the form of powder. 

To deteiminc the charadlers of the firft two fubftanccs, the The firft cx- 
tindure made without iicat was firft evaporated to drynefs; amined. 
when there remained in thecapfulc 1.167 grammes (22 grains) 
of a brown fubftance, dry and Ihining in its ifadurc, unaltera- 
ble in the air, and growing foft with a gentle heat ; 13° were 
fufficient to give it a tenacious and glutinous confiftence; and 
being put on red-hot coals it was completely volatilized. If 
this experiment be made in a filver fpoon, the volatilization 
takes place with the fame rapidity, an odoriferous fmell is 
cliftufed around, and no coally refiduam is left. 

Sufpeding this fubftance might be in fome refped analogous Djfpen fhim the 
to the reftn obtained from propolis by Cit. Vauquelin, 1 in- refin obuined 
ftituted a comparifon between thenii and found the following propolis 
differences ; 
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^^rcerfa I ft. It melts much more flowlj; 2d\y,\i diffufes a dcnfe 
. odoriferous vapour, refembling a little the fmell of honey ; 
3dly, it fwells up, and leaves a very bulky coal. 

Is a true refiiii finally, this firft fubftance obiained from ambergris, which 
may be conlidered as a true reliii, is folublc in alcohol, and is^ 
precipitated by water. The folutlon reddens litmus paper, 
winch proves too, that the alcohol difl'olvcs the bi nzoic acid 
previoufly detedled, either hy burning tlic ambergris under a 
boll, or by Lroaling it with lime. 

j^xnaliiatioii of Nothing iu)vv icniains, but to examine the product obtained 

ftaacct " heated alcohol, after the refin is extracted by maceration. 

1 have faid above, that there leparaled fiom the alcohol by 
refrigeration a fubfiance, part of w^hich fuhfided to the bottom 
of the veliel, atid part adhered to the Tides. 

Being feparaled from the liquor, and properly dried, it 
remains a little bulky and light. Under the prelfure of the 
finger it contracts and crumbles, but it is Toon i(‘ngthened out 
and foftened by the heat. It has a laminated texture, if it be 
fuflcTed to cool (lowly. 

It retains between its particles a little water and alcohol, 
which may be (eparated by keeping it a fliort lime in fiifion. 
When melted over again it is much whiter than befoie, and 
Its fM-opertiM no longer exhibits its former granulated texture. In fine, I 
hav<- difct.rned in it all the properties of the adipocerous (ub- 
■dipocernuk fub> (lance, ddeovered by Cit. F'ourcfoy in the fatly matter of 
SifTfatty matter bodies, and the properties of which he has defcribed in a 
of dead bodies, pi per publilhed in the 8tli volume of the Annuls of Chemiftry. 

From 8.vS21 grammes, (72 grains) of ambergris, 2.016 
grammes, (3H grains) of adipoccrous matter may be obtained. 

KecapliutiUion^ 

From thefe experiments it appears we may conclude : 
;p.ecaphulatlon. jft I'l, at ambergris is a compound lubftance, which burns> 

and may be entirely volatilized. 

2d!y, that on diflilling it alone we obtain from it a (lightly 
acid liquor, and an oil partly loluble in alcohol, and of an 
empyreumalic fmell. 

3dly. That by fublimation, or by the procefs of Schede, 
benzoic acid may be extra^ed from it. 

4thly. That water does not aA upon it. 
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dthly. That by means of nitric acid a matter analogous to 
reHns, mixed with the adipoccrous fubflance, is extruded 
from it, 

6thly. That the concentrated fulphuric, muriatic^ and 
oxigenated muriatic acid, convert it to a coal, without dif- 
folving it. 

7thly. That with alcalis it forms a faponaceous compound. 

8lhly. That fixed oils, volatile oils, ether and alcohol, are 
the true folvents of ambergris. 

9thly. And laftly, that alcohol affords the means of feparat- 
ing its conflituent parts in the following proportions. 

Adipocerous matter - - - - 2.0 16 grammes. Its conftituens 

Refin -1.167 

Benzoic acid « « • . . 0.425 

Coally matter ...... o.212 


* 3.820. 


IV. 


An Account of fome Stones /aid to have fallen on the Earth in 
France ; and of a Lump of native Iron, faid to have fallen in 
India, By the Right lion, Charles G&eville, F. if. 6*. 

HChE experiments and obfervations made by Edward How- That (tony and 
ard, Efq. on certain llony and metalline fubflances faid to riileri*on^ 
have fallen on (he earth, and the accurate defeription which the earth is 
the Count dc Bournon has given of thofe fubflances, have, eftabUihed. 
in my opinion, fully eftablifhed the following fad, namely, 
that a number of flones alTerted to have fallen under iimilar 
circumflances, have prccifely the fame charaders. 

The flones from Benares, that from Yorkfliire, that from 
Sienna, and that from Bohemia, were the whole which had 
then been feenin England. They all contained pyrites of a pe- 
culiar charadcr : thcyallhadacoatingofblackoxideofiron: they 
all contained an alloy of iron and nickel ; and the earths wdiich 
ferved to them as a fort of conneding medium, correfponded 
in their nature, and marly in their proportions. • 

Since the publication of Mr. Howard^s and Count dc Three new 1^- 
Bournon^s obfervations, 1 have received from France ihree 

lancet 

^ * From the Philpf. Tranf. 1803. 

additional 
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Itemarkablc additional fpecimens. Moniieur St. Amand very obligingTjr 
divided with me a fpecimen he had broken from a Hone of about 
15 inches diameter, preferved in the Mufeum of Hourdeaux, 
which /lone fell near Roquefbrd, in the Landes, on the 20th 
Augud, J7S9, during the exploGon of a meteor; it broks 
• through the roof of a cottage, and killed a herdfman and feme 
cattle. M. St. Amand alfo gave me part of a done he had 
preferved in his colledlion ever lince the year 1790, when a 
thower of dones, weighing from f an ounce to 15 and 25 
pounds each, fell in the parithes of Grange and Creon, and 
alfo in the parith of Juliac, in Armagnac; which fa£t was, at 
the time, veriAed by Duby, Mayor of Armile, and publidied 
by Bertholon, in the Journal des Sciences utiles de Montpellier, 
in the year 1790. 

The third fpecimen, I owe tothe Marquis de Dree ; it is a 
fragment, broken from a done of 22 pounds weight, which 
fell near the village of Salles, not iar from Villefranche in 
Burgundy, on the 12th of March, 1798; this was alfo ac- 
companied by a meteor. 

Thefe three I content myfelf with the mere recital of the ta6ls, in con- 
^chwaAerwUh obfervations preicnled to the Society, as Ihefe 

the othtts. three additional fpecimens have precilely the fame characters, 
texture, and appearance, as the others in my colledlion; and 
are fcarcely, by the eye, to be ddlinguidied iroin them. 

1 Ihould not, perhaps, have troubled the Society with this 
account, as my friend the Marquis de Dree, wliole knowledge 
in mineralogy pecul.arly qualifies him to invedigale thefe fub- 
je^s, has given me hopes of teeing his obfervations on them 
publiflied ; but a new evidence has lately fallen into my hands, 
and is the only one 1 have met with that afeertains the origin 
of native iron, which from analyiis, had been rufpedled to have 
Metallic ftone a conamon origin with the dones fallen on the earth. Con- 
tfaat tell in India Colonel Kirkpatrick, wliofe refearches have 

turieiago. embraced both the literature and politics of India, and whofe 
talents had placed him in very important dtuations in various 
parts of India, I inquired whether he had ever heard of any 
indances dinilar to the exploiion of the meteor at Benares in 
1798. He told me, he could not recvlle£t having heard or 
read of any other indance, excepting one in the Memoirs 
written by the Emperor Jehangire, and of that he did not 
recolledl the particulars. A few days. after, having found the 

paflage 
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paflTage in the original Perfian^ he was To obliging as to tranflate 
it. I confider it as an authentic fad ; for the Emperor Jehan* 
gire was not a prince on whom his courtiers Would idl^r venture 
to impofe ; and there can be little probability that an Aumil 
of a diilrict Oiould invent fiich a flory, or be able to produce 
a fubfiance apparently like iron, but which, on trial, differed 
from manufactured iron. Colonel Kirkpatrick’s trandation I 
have obtained his leave to communicate, with his atteflation, 
to the Royal Society. 

Extrad from the Memoirs of the Emperor Jehan^ire, written (in 

terfian) by hittifdf, and tranflated by Colonel Kirkpatrick. 

A. H. 1030, or \6th year of the reign, — The following is 
among the extraordinary occurrences of this period. 

Early on the 30lh ol'Furverdeen, of iheprefent year*, and 
in the Eaftern quarter, [of the heavens] there arofe in one of 
the villages of the Purgnnnah of Jalindher f, fuch a great and 
tremendous noife as had nearly, by its dreadful nature, deprived 
the inhabitants of the place of their fenfes. During this noife, 
a luminous body [was obferved] to fall from above on the 
earth, fuggeffing to the beholders the idea that the firmament 
was raining fire. In a fliort time, the noife having fubfided, 
and the inhahUants having recovered from their alarm, a 
courier vs as difpalchpd [by them] to Mahommed Syced, the 
Aumil t of iht* a*’oreraid Purgunnah, to aJvcrtife him of this 
event. The Aumil, inflantly mounting, [his horfe,] proceed- 
ed to the fpot, [where the luminous body had fallen].' Here 
he perceived the ear'll!, lo the extent of ten or twelve guz §, 
in length and breadth, to be burnt to fuch a degree, that not 
the leaf: trace of verdure, or a blade of grafs remained ; nor 
had the heal [which had been communicated to it] yet fub- 
iided entirely. 

• The firft of Furverdeen of this year, (A. H. 1030,) cor- 
refponded with Satuid^y, the 27th of Rubbi ul Akhir$ con- 
fequentlv, t!u 30th of Furverdeen fell on the 2^th of Jummad ul 
Ouwul, or A. D. 1620. 

A piirr*'nnah is a territorial diviffoii, of arbitrary extent* 
The purgunnah of Jidindher is fftuated in the Punjaub, and about 
100 miles S £• of Lahore. 

t Aumil is a manager or fiscal fuperintendantof a diftriA. 

i A guE is rather left than a yardt 


Narrative 
written by the 
Emperor Jehan- 
gire of a metallic 
fione that fell ja 
the year i6ao. 


Mahonmed 
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ft weighed up- 
wards of four 
pounds, and was 
hricde* 


Afahommed 8yeed hereupon directed the aforefaid fpace of 
ground to dug up ; whent the deeper it was dug the 
greater was the heat of it found to be. At length, a lump of 
iron made its appearance, the heat of which was fo violent^ 
that one might have fuppofed it to have been taken from a 
furnace. After fome time it became cold ; when the Aumil 
conveyed it to his own habitation, from whence he after* 
wards difpatched it, in a fealed bag, to court. 

Here 1 had [this fubHance] weighed in my prefence. Its 
weight was one hundred and fixly toiahs.**^ I committed it 
to a Ikilful artifan, with orders to make of it a fabre, a knife, 
and a dagger. The workman [foon] reported, that the fub- 
Aance was not malkable, but Jkivered into pieces under the 
hqtntner.f 

Upon this, I ordered it to be mixed with other iron. Con- 
formably to my orders, thfCe paits oi' the iron of lightnii^X 
were mixed with one part of common iron ; and from the 
mixture were made two fabres, one knife, and one dagger. 
Wth the addi- By the addition of the common iron, the [new] fubilance 
c^^mon hon acquired a [fine] temper ; the blade [fabricated from jt] 
to three parts of proving as eladic as 4he moll genuine blades of Ulmanny,§ 
ftonrVxceUent South, and bending, like them, without leaving 

any mark of the bend. I had them tried in my prefence, 
and found them cut excellently ; as well [indeed] as the 
bell genuine fabres. One of ihcfe fabres I named Katai, or 
the cutter; and the other Burk-ferijht, or the lightning~na» 


blades were 


tured, 

A poet II compofed and prefenled to me, on this occafioiij 
the following tetrafticb. 

This earth has attained order and regularity through th« 
** Emperor Jehangire ; 

In his time fell raw iron from lightning : 

** That iron was, by his world-fubduing authority. 

•• Converted into a dagger, a knife, and two fabres.^^ 


* A tolah is about 180 grains, Troy weight, 
f Literally, it did not (land beneath the hammer, but fell ta 
pieces. 

{ This expreflion is equivalent to our term tbunder-boU * 

^ The name of the place here defigned is doubtful. 

|t The poet is uamsd in the original ) but the name is not per« 
fe^ly legible. 

Th# 
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The chronogram of ihis occurrence is* contained in the 
words ^ ( ) which (ignify the flame of the 

imperial lightning;*^ and give the year (of the Hegera) 1030. 

N. B, The foregoing tranflatinn (wliich is nearly liieral) 
has l>een made from a manufcript that has be^n feveral years 
in my potTeftion ; and which, although without date, bears 
marks of having been written at a rciuote period. 

WM. KIRKPATRICK. 


V. 


Analyfis of the Natrolitc, By Klaproth. f 

* The fodil which forms the fubje61 of this analyfis, and to Katrollte fbunl 
which 1 give tlie name o\' ml rob tc, for reafons to be fitted 
hereafter, is found at Hdgau in Suabia, on the borders of 
Swiizerlaiid. It is depodted in the crevices, or clefts and ca- 
vities oF the foiKirous porphyry. (Klinginftein Porphyr) from 
having a found, nearly metallic, which form the mountains 
and rucks of HohentwicI, Hohenkrahen, and Magdeberg. 

The colour of this foini is a dirty ochrcaccous yellow, ap- Its colour a dlrtf 
preaching forne Mines to an Ifabella yellow, at other limes 
a yeliow'ilh l?ro.. n, interfered with concentric white lines. 

It is corr.ivir ns internal hadture has a (ilky liiflre. It breaks iti propcrtiei* 
into Wi - ^>-.*-hke pieces, the edges of which poiTcfs little tran- 
j)arenc) ; it is not very hard, extremely brittle, and of=:2,200 
fjiecifie gravity. 

A, 

fl, 100 grains of natrolite, after having been ignited * 

fome lime in a filvcr ciucible, loft nine grains. The figure ^^’^^^ ^*^***^***^* 
of lh«.: fione wv< retained, but its compadnefs was con- 
fiderably diminilhed. 

b. Before ihe hhi’v-nipe on charcoal, natrolite fufes quickly quickly 

into a tranfpar«Mit glafs, full ol fmall air bubbles. pipe!* *****^* 

c. Natioiile plat ed in a clay crucible, and expofed to the In a porcelain 
heat of a porcelinn furnace, fufed into a tranfparent glafs of a 

•light brown colour. glafs, 

* The Perfian ch ^rafters arc given in the Tranfad ions. N. 

f Abfiradt ot an EiTay in the memoirs of the Royal Academy 
•f Sciences at Berlin, 1803, page 243. 

d. In 
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Edth minite 
ijldkiln of iron 
in die furfice. 


d. In B charcoal crucible the mineral afforded the fame 
produdl. The glafs pearl exhibited on its furface minute glo^ , 
bules of iron. 


PifTolred in 
■ittf iatic acid* 


The filiceoua 
earth being pte* 
cipitated by 
water^ 

cubic cryftali 
were obtained. 

The dry mafi 
digefted in al. 
cohol. 


The refidumn 
* diilblved in wa- 
UTf and 
precipitated by 
•nunoaia* 


The folution in 
alcohol decom- 
pofed by am- 
monia. 


Tbe 'precipitates 
digefted in foiu- 
don of pouih. 


B. 

a. 100 grains of finely levigated natrolite, were mixed into 
a pafty fluid with water, put into a flaik, and digefted in mo- 
derately ftrong muriatic acid. The folution was foon effedted, 
and it exhibited a reddifli yellow gelatinous mafs. After di- 
luting it copiouily with water, and continuing the digeftioti, 
the filiceous earth feparated, which, being colledted and 
dried, weighed 48 grains. 

The fluid obtained in the laft procefs on evaporation, 
yielded cubic cryftals. The remaining fluid being further 
evaporated to drynefs, the dry mafs was pulverifed, and di- 
gefted with a gentle heat in alcohol. Having fuffered the al- 
coholic folution to cool, a white faline powder wasdepofited ; 
the alcohol was therefore decanted, and the powder colledted, 
wafhed in fpirit, and dried. The remaining alcoholic folution 
was afrefli evaporatedi a fmall quantity of the fame faline 
powder became feparated, whicli was added to that obtained 
before^ 

c. The reiidue of the proccf< b infoluble in alcohol, was 
dilfolved in water. On adding to this folution liquid ammoniai 
a light flocculent precipitate became depoflled. This being 
feparated by the flltre, the fluid which paflecl through, was 
evaporated by a gentle heat. The fait obtained, weighed when 
perfedlly dry, 31 J grains. 

d. The alcoholic folution b (which from other experiments, 
was known already to contain nothing but alumine and oxide 
of iron) after being diluted with water, was decompofed by 
liquid ammonia, and the precipitate coIlc6led and dried. 
The fluid, from which this precipitate had been feparated, 
was evaporated, and the mafs ftrongly heated, fo as to vola- 
tilize the muriate of ammonia that had been formed, when 
there remained two grains of fait, which being diflblved in 
water, yielded cubical cryftals. 

e. The precipitate obtained by means of liquid ammonia d, 
together with that before produced c, were put into a folu- 
tion of pot*a(h, and digefted with that fluid. A folution was 
eifeded, and oxide of iron feparated, which, after being ig- 
nited, weighed grains. 


^ The 



‘ * • 

^ ^ preripftrte ; 

dteomfiolbd by cubonste/^ 6di. 'Hie pt6d]ibtile'4b(ilMli( - 
efler b^ng ws(bed« dried, end ignifed, weighed 84^ peiint^ 

It was elttmine. . ‘ >. 

g. It fcmained fiill to examine the alcalioefiaMof the ibffil, 
wbieb produced with muriatic acid the Stl gr. c. and the 
two grains d. Tafte, figure of.cryilals, and chemicaf re- 
agents, proved it to be muriate of (bda. A folntum of it in 
water, mingled with a concentrated foUlUon of tartarpeua 
arid, did not produce tartarite of potafii. Anodier 'pairt 
the folutipn, after being decompofed by fulpburk acid, yielded . 
fuiphate of foda. 

Having alcertaine(| by experiments that IQO parts of abfo- 
lately pure carbonate of Ibda *, dried in a heat of i{piitian, 
when faturated with Ipm'ilidic acid. It# 41 par^ by we^tof 
carbrnuG aeidt and yieldisd' parts of dry aonriate of 
foda (the deficcotion of whikdi was not contideed to decre- 
pitation) we may conclude, tlmi the above 33| grains of mn* 
riate of foda contained 1€| of foda. 

100 parts of the natrolite confeqnentiy yielded : CampoMat 

^ Siliceous earth B. a - - 48. gri. 

Alumine • / . . . 24.25 

Oxide of iron - • e - •' -1.75 

Soda . . g - . 16JN> 

Water '<t A. a - t 9.— 




99.50 

ThefmnB atmdieref fb^ whM cmitain fiida, istberefeie 
eugfMfftad kf Me none, tint foda was coittpiiied ia this 
Bone d^t piwlM^ have beiM dxpeAed, on accoeol of jfir 
the matrix of the fonotons ^rp^ 7 , Htfeieh, 

•- In order to obtab pediiAly.pBt«e^ilw^ ihib« IdlS^vi Paw csthsesm 
common ’ caihonate of Ibda b wep#,!me| liriwawthii; bbtbn*^^ 
nitric acid, taking cate that Ac arid it a titde'b exerfs. I 
ritwi Afbe n tb blpbria arid%'uiwete of hmfjenift ^ifiHi dit 
nariailirwM hyirinaa-of ibsm gajddwtt p i rii sd f eva- 

'lOrmn-iMiipnsAv'MdiMi tbwtrawiiifMi^ahlriHeib-^t^^ 

pafthby dsisfHebn'sri<h,#atcari. l^ilrissKaielrie'dbilbbc* 

dlwt!t \ tmii jwyf* l *iie rimmehnsabof IbdiiiS' J . i <r: y~. , 

' ;i1fox. VI.— NoTiMn«h» IWJ. p 'ft 
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it it now known^ always contains this alcali, but as the qaan* 
tity of foda contained in ibis foffil, is twice as large as that 
which eaifts in the fonorous porphyry^ I have not hefitated at 
giving it the name of natroUtc* 


VI. 


On the Employment of Aerofiatic Machines hi the Militaiy Science, 
and/or the Confi ration of Geographical Plans, * j?y Citizen 
A. F. LoMET.f 


Prefent ftate sf 
aeroftation* 


Ita Improvement 
thouJd be pro- 
moted by go- 
vernment* 


Advantages to 
be derived from 
itt ufe in war. 


'X'hE acrobatic art is flill in its infancy; and whatever pro* 
grefs may have been already made in it, it is impoflible to 
forefee all the refources it may afford, or to determine the li- 
mits of its utility. Time and experience mull fix our opinions 
refpeAing it; but it is of confequence to obtain the affifiance 
of learned men and artifls in this interefling purfuil; and as the 
fmatlefl inveftigations of this nature are generally too expen- 
five for individuals, it is nece/fary tliat the government fhould 
fupport an efiablifhment particularly devoted to the praAice 
and improvement of the proceffes which conAitute it. 

Aerofiats will furniAi, in prefence of an enemy, one or 
more points of obfervation at pleafure, from which the pofi- 
tions he occupies may be ie::onnoitred, his movements Audied, 
and his manosuvres judged of in the^ grofs, or appreciated in 
the moA minute detail. It may be prefumed that thefe ma- 
chines will become of the moA ipdifpenfable utility in war, be- 
caufe they fupply it with an extraordinary means, hitherto un- 
known, of making obfervations, which may in an inAant de- 
termine the fate of battles, fecure the difpofitions fot a vigorous 
defence, or at leaA point out the moment and the moA con- 
venient outlets for a retreal; and more particularly to draw at- 
tention to the advantages which an army may derive from bal- 
loons, it will be fufficient to remember the happy ufe made of 
them at the battle of Fieurus. 


* Adjutant-commandint, formerly keeper of the eolleAion of 
models belonging to the Polytechnic School, and now at the head of 
the fixth divifion of the war department. (Military operations and 
movement of the troops.) 

f From Journal derEcolePolytocluiiqiie, TomelV. p. S5S* 

The 
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The Committee of Public Safeljr, and afterwai^s the Exe- l^xperimenu 
cutiTe Dire6lory, tjiought that thd application of aeroftats to J 

military inquiries of every defcription ought to be ftudied and the Trcn^ 
pradiifed during peace. They were alfo defirous, that they govermneni# 
might be employed in the condruflion of geographical plans, 
or at lead in afcertaining the intermediate particulars of the 
territory between the points which had been geometrically de- 
termined. Having been charged with the experiments re- 
lative to thefe different applications, 1 purpofe giving an ac- 
count of the principal refblts. 

The intention, from the firft afeents, was to raeafure the Fhft attempts at 
angle formed by the vifual rays falling on the eye of the aerial ™ g*|c'* of \he*vi- 
obferver, from feveral determinate points on the earth. The fual rayi. 
unavoidable motion of the aeroflat preventing the ufe of the 
graphometer in this operation, a recipiangle was at drft fub- 
ilituted, fufpended like a mariner’s compafs, by the affiftance 
of which, it was /hoped the meafure of the angles would be 
eafily taken, and particularly that they would be obtained with 
immediate relation to a horizontal plane. This attempt not 
having fucceeded, it was neceffary in future to make ufe of a 
fextant. 

This inftrument was every thing that could be defired for The ufe of the 
celerity, as well as for the facility and precifion of l^he obfer- 
vations, but it has this inconvenience, in the cafe in hand, that 
it only (liewa the angle on a plane inclined to the horizon ; and 
moreover, in its ordinary condrudion it furniflies no means of 
noticing this inclination. The perpetual agitation of the ma- 
chine is another fource of error ; in fa€t, an aerodat, kept ele- 
vated and held by cords, is continually changing pofition; it 
moves in fpace, deferibing alternate ellipfes, the curvature of 
which is modified to infinity, according to the violence of the 
wind, the eladicity of the cords, and Uie dtuation of the places 
to which it is fadened. It leaves then no trace of its variations, 
and does not permit the obferver which it fapports, to add to 
the meafure of any angle whalfoever, that of the two angles 
necedary to conned the tird with the plane of the horizon. 

Neverthelefs, for plans relative to the generality of military But is nmr- 
inquiries, and in all cafes where a Iketch of the figure of the *2*^**" 
earth is fulBcient without attending to (light inaccuracies in cafes? 
didances, fimple obfervaiions, made with the fextant, will 
anfwer the purpofe, and fnrntlh the means of operating with 
O 2 facility 
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facility over a vaft extent qf territory, fecure from the attempts 
of an enemy. But it i^not eqaally ferviceable in operations 
which require a rigorous exadnefs, and in which it is requi- 
lite to conneft the angles with the centre of the flation, and 
with the plan of the horizon. 

Additional ap- The following is the mode in which I have endeavoured to. 

capable of indi- The angles neceflary for conne6ling the pofition of two ob- 
^^^*j|****" jefts with the centre of the fiation and the plane of the hori- 
zon, are, 1ft. the angle comprehended between the rays fall- 
ing on the eye of the obferver from thefe points; 2d. the an- 
gles formed by each of thefe rays with the perpendicular. — 
We have feen, that it is impofliBie for the aerofiatlc obferver 
to mark thefe three angles by taking ^them after each other; 
but if their meafure were inftantaneous, the difficulty would 
be overcome. This would therefore be the cafe if an inftru- 
ment could be devifed, which would give thefe three angles 
at once by a fingle obfervation; and as the fex tan t already 
(hows the angle comprehended between the rays, the objeft 
in view is to add the neceffary parts to that inftrument for ob- 
taining the other two at the fame time. 

^rtlimlnsTy ob- Let BA C (Plate X.) be the angle formed by the vifual rays 

lirfscionc. A B, A C ; falling on the mirror A of the fextant from the ob- 
jeds B and C ; if the index A D be moved until the image 
of the objedl C refleded by the mirror A placed on the index 
coincides by double reflection on the mirror L, with tho point 
where the objeA B is feen; and if they be both perceived at 
the fame time by the obfeiver looking through the telefcope P, 
it is known, (by the Theory and Ujh qf the Sextant) ift. That the 
angle DAE, comprifed ^tween the index A D and the fixed 
radius or line of zero A E of the inftrument, is always equal 
half the angle BAC> the meafure of which is required i 
2d, That the line R B, which is fuppofed to pafs through the 
axis of the telefcope and the centre of the mirror L, is always 
diredled to the point B, and is ufually taken for the fide A B; 
the error ariliiig from the fmall diftance A R being confidered 
as nothing in pradtice: hence, if we fuppofe a vifual ray pair- 
ing from the point R to the objedl C, the angles B R C and 
B A C may be reputed equals and be (aken indifcrimiiiately 
Ibr each other. 

This 
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This being premifed^ if a ruler Ije placed in the dirtfiion Method of ai* 

K B, it may be confidered as in that of the fide A B, and formed^hy 

if We can fucceed in fixing a Second ruler in fuch a manner vjfual rayi. 

that the moveable index fliall carry it into the direction R C» 

at 4the infiant that the images of the two objefls B and C 

are brought into one at the point L, it is evident that Ihefe two 

rulers will form between them the angle B R C, and confe- 

qiiently the angle BAG. 

ToaccompliQithis, let us fuppofeafortof falfe fquare^ S R Qt 
fituate in the plane of the inflrument^ and moveable at its axis 
on a pivot fixed at the point Rj at the interfedlion of the lines 
A R and R L ; making the angle S R Q, comprifed between 
its armsj equal to the angle ERL, and the fide R S equal to 
the difiance A R. If now we fuppofc that the extremity S of 
the fide R S, is retained by a button in a groove M N, worked 
in the moveable index, the movement of it will be communicated 
to the falfe fquare in fuch a manner that the angle L R Q will 
always be equal to the angle BAG, and confequcntly the fide 
R Q will be placed in the requifite direction. 

In fa6i, the triangle A R S being ifofceles in its form, the 
exterior angle S R E = R A S-|-ASR.= 2RAS=BAG; 
but S R Q being equal to E R L, if the common angle S R L 
be taken away, there will remain the angle S R £= L R Q =: 

BAG. 

Now let us fix under each of the two rulers R L and Q R Obfervation of 
a fmall graduated quadrant, fufpended in fuch a manner 
that it will place ilfelf in the vertical plane of the fide corref- vifual lays and 
ponding to the angle obferved; let us affix to each of thefe 
quadrants a plummet, compofed of a fiifi’arm moveable upon 
a pivot, and furnilhed with a nonius index and a weight, which 
gives it a confiant tendency to afiume a vertical pofilion, in 
whalfoever fituation the fextant may be placed; finally, let 
the whole be To difpofed that the index of each plummet may 
be retained at will, at the divifion indicated on the limb by the 
efied of the fiifpenfion, and this by means of a trigger, which 
can be pulled at the exad infiant of obferving the principal % 
angle in the points of reflexion. It is evident that the fimul- on IS!* 
taneous adion of the two rulers and the plummets will (how pi^ne on the 
the three angles fought, and that nothing remains but to re- horiton are 
duce, by calculation, the angle B A C to the plane of the ho- 
rizon. 

This 
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Suecefi of the 
inftrumeiit* 


Probable future 
tdvantages. 


Method of con< 
ne^ing all the 
obfcrved angles 
in one com- 
voa centre. 


Application of 
the procefi. 


Inaccuracy tQ be 
expc Aed from 
an inexpericned 
%bfcrver. 


This inflrumentf arranged in the manner here defcribed^ 
produced every defired efTedt in our experiments. The it <* 
vention, as fimple as it is happy^ may become very important 
from the ufeful applications of which it isfufceptible; and there 
is already reafon to hope that, 'by bringing this to perfection, 
or by the formation of fome analogous inflrument hereafter, 
there will be a pofllbility of executing trigonometric operations 
with much correCtnefs, by the atfidance of aeroftatic machines, 
notwithftanJing their continual motion. 

It was npt enough to have difcovered the means of conneCt-* 
ing the angles with the plane of the horizon : it was ftill de?* 
ii table, that all the angles obferved during afcents in any one 
place, Aiould have a relation to the common centre of obfer* 
vation. To accomplith this, it was neccfTary to keep a regifter, 
by fome means, of the fituation of the machine at the prccife 
moment of meafaring each of thefe angles. This was done by 
dropping from theaeroflat, at that inAant, a fmall Aake, leaded 
and furniflied with an iron point. This Aake fell rapidly to the 
earth, into which it Auck, and marked a point coiTefponding 
to the fummit of the angle meafured. It was then eafy to 
compare the poAlion of this point, with that of one taken for 
the common centre of the obfervation, and thence to deduce 
the nt*ceflary corredtions. It mu A however be noticed, that 
theAake, w'hen abandoned to ilfclf, acquires, at the inAant of 
its fall, a compound motion which partakes of that of the 
aeroAat, and confequently js not exaflly vertical; but the er- 
ror which rcfults from this deviation is but fliglitly perceptible 
in pra6lice. 

The calculations and ordinary proceAes of deferiptive ge« 
ometry will furniAi all the means of making ufe of thefe diAer- 
ent obfervations, and of expreAing the refults on paper; not 
only for their application to the conArudlion of maps, but alfo 
to afeertain heights compared with the level : but we Aiall 
not in this place enter into any details on that head. 

The obferver engaged making thefe ArA experiments, 
foon perceives that the involuntary embarraAment, occaAened 
by the novelty of his Atuation, when he Ands himfelf infulaled 
and fufpended at a height of teven or eight hundred metres, 
has a conAderable inAuence both on the Adelity of his ob« 
fervations and on the^ time neceAary for making them. All 
certainty depends, in fa£t, upon the conAdcnce and readinefs 

Of 
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of the obferver; and it cannot be concealed, that it may 
produce great inconveniences, htecaufe this difficulty of ope- 
rating opens wide limits for the errors which it is poffil^e to 
commit. 

From this lad obfervaiion it will be feen: 1ft. That it is in- 
difpenfably neceflary to have acquired a great aptitude for thefe^^^*^ 
fort of obfervations, to be able to execute them with precifion : vatiom. 

2d. That the procefles juft defcribed are more fattsfadlory in 
theory than they would be in thofe applications which require 
flrifl accuracy; and, that though tlrjre are lituations in 
which nothing can be fubftiluted for their ufe in the conftruc- 
tion of fome figured plans, it is at leaft proper never to ufe 
them in preference to thofe means of obfervation which are 
better known, and which can be employed with more cer- 
tainty. 

But it cannot be too often repeated, at the fame time, that Advantages to 
aeroftats furnifti the means of giving the moft lively inlereft to bj. 

the delineation of the figure of the earth, in maps of all dc- loons in furvey- 
fcriptions; and that their ufe is of the greatefi aftiftance in the coantriei. 
formation of plans, the outline of which may be fufficiently 
defined by a fiinple eye-fketch. The aerial obferver, by 
difcovering a vaft extent of country, accuftoms bimfelf fully 
to confider the general organifalion of the afperities of the 
country, and even the particulars of its varieties, as well 
as the tone of colour, which appear to give a different charac- 
ter to each portion of territory. If this new method of obfer- 
vation i}e cultivated with alTiduity, it will doubtlefs lead to a 
fenfible improvement in the art of drawing plans. But to be- 
nefit by the advantages which it affords, it is neceffary, that 
thofe who are deflined to this employment fhould join a pro- 
found knowledge of geometry to a great facility in defigning 
landfcapes. May they be convinced of the importance of this 
truth, and aifure theinfelves that no part of the plan can arrive 
at perfe6lion, cither ornamental or relative to civil and mili- 
tary purpofes, unlefs ftri6l accuracy in the outline is accom- 
panied by that fidelity of expreffion which is capable of pro- 
ducing in thofe who infpe^t the plans, all the ideas whidi the 
obferver had formed from the afpedl of the country. * 


From all that has been faid, we may conclude, that the aero- Valuable pro- 
ftatic art combines prbperties no iefs valuable lhanuiiqueftionable 1 *^* 1 ^**^®*'^ 

in topographic operations and military refearches; that its per- chined 
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feflion may*produce new and invaluable properties; and that 
it would be equally iropolitie to neglect the ufe of thefe ma* 
chines, or not to obtain for them the information to be derived 
from reflection and experience. We (hall terminate this me- 
moir by an obfervation relative to their military ufes. Our 
enemies would not fail to oppofe to the creative induftry of 
of Francci an induftry of imitation: they would alfohave their 
balloons and ballooneers (aeroftiera,) The influence of this 
innovation in war is of a nature to fpread with rapidity, and 
it muft foon ceafe to Wour any nation cxclufively. But even 
in this cafe the art of aeroftatic machines will have acquired a 
higher degree of intereft, becaufe another element (hall then 
be in the power of man, in which the efforts of genius and 
induftry may be fubftituted inftead of the inconfiderate devafta* 
lions of force; and this obfervation ought to inlereft the friends 
of hu-manity in bringing them to perfection. 


VII. 

Chemical Anah/fis and Properties of Arfeniated IJidrogen Gas 
By Professor Tromsdorff.* 

The immortal Scheelc, in his eflay on arfenic and arfenic 
acid,'!' mentions an inflammable arfeniated gazeous fluid, of 
which he fays: Ilincvilelligas, hunc aerem injlammabilem ejfe^ 
regulumque arfenici folutum tenere,** Schcelc ftates, that he ob- 
tained this gas during the folution of tin in arfenic acid. The 
properties of this gas, as pointed out by him, are the follow- 
ing. Arfeniated hidrogen gas is infoluble in water; it does not 
render lime-water turbid; mingled with atmofpheric air, no 
diminution of bulk enfues; on bringing the flame of a taper 
in contad with this mixture, a loud detonation follows, and 
metallic arfenic is depoiited. Inlcrefting as the obfervations 
here pointed out muft appear to every chemift, the objed has 
been pegledted by fucceeding operators. 

* From a memoir, read in the Royal Academy of Sciences at 
Berlin, 1803, p. 370. 

t C. H. Scheele Om Arfenick ocb defs Syra ; Kongl. Svenik. 
Veten/kaps Academiens HaniUngar. Ar. 1775. V. xxxvi. 265. 

Pruuft 
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Prouft is the only philofopher who mentions thfs gas : * hePmft fflcmioiu 
obtained it by digelling arfenious Icid and zinc, in dilute 
phuric acid ; on burning the gas, he obtained fometimes arfe^ 
nioiis, at others arfenic acid. Being perluacieJ t.hat (he foN 
ination and properties of this gas deferved a clofer examination, 

I inftituleda feries of expcrimonts, the refults of which are as 
follows. 

Methods of obtaining arfeniated Hidrogen Gas. 

1 . There are a variety of proceflcs for obtaining arfeniated Proccflcs for ob* 
hidrogen. It is produced by heating tin filings in liquid 

nic acid. This metliod is the inofl expenfive and mod tedious, gas. 

J3uring the evolution of the gas in this procefs, arfcnic, al- 
loyed with tin, is precipitated, and the fluid obtained, holds in 
folution, arfcniate of tin. 

2. It is like wife formed by treating in a fimilar manner, arfe- 
nic and iron with muriatic acid. 

3. Arfeniated hidrogen is alfo produced by heating a mix* 
ture of arfenious acid, iron filings and muriatic acid. The 
fluid, in this cafe, contains muriate of iron and muriate of 
arfenic. 

4. Tin filings and arfenic acid yield this gas under fiiriilar 
circu in fiances. 

5. Four parts of granulated zinc and one of arfenic, treated 
in a (Itnilar- manner with fulphuric acid, previoufly diluted with 
two parts of water, afford arfeniated hidrogen very readily. 

The gas obtained according to either of thefe procefles, is Beft progucei 
nearly alike, but that produced according to the lafl procefs 
feems to be the mod perfed gas, for it contains no excefs of fulphuric acid, 
hidrogen. When arfeniated hidrogen is produced by means 
of zinc, arfenic, and dilute of fulphuric acid, the quantity 
of arfeniated hidrogen is lefs than the quantity of hidrogen 
which would be obtained in decompofing water in a (imilar 
manner, without the interpofition of arfenic. The refidue, 
after the evolution of the gas has ceafed^ contains metallic arfe- 
nic; part of the hidrogen mud therefore have aded on the 
oxigen of the arfenic acid, in order to reduce it to the metaU 
lie date. From what has been dated, it appears that arfeni- 
ated hidrogen contains arfenic in a metallic date, and not in 
(he date of arfenious, or arfenic acid. Tills will become more 
obvious in the fequel of this paper. 

♦ Joum. de Phys. T. II. p. 173. 

Phijfical 
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Phjifical Properties qf ArfiniaUd Hidrogen Gas, 

Its phyfical pro* Arfeniated hidrogen is a permanent elafiic aeriform invifible 
perUts. fluid. It is a true chemical compound. Proud aflerts that it 
depofiU arfenic: This however I have never been able to ob- 
ferve« if the gas were pure. It has an alliaceous fetid fmell. 
It extinguilbes burning bodies. It is not abforbable by water; 
but when this fluid is freed from atmofpheric air, it lakes up a 
fmall quantity of the gas which becomes difengaged again by 
mere agitation. It does not change the colour of tinAure of 
litmus. The fpecifle gravity of aifeniated hidrogen is, at 
barometrical preflfure =; 0,5295, or, one cubic inch (old French 
meafure) weighs 0,2435 grains. It is therefore lighter than 
oxigen, nitrogen, atmofpheric air, carbonic acid, nitrous gas, 
ammonia, and gazeous oxide of carbon, but heavier than hi* 
drogen and fulphuraled hidrogen gafes. It is abfolutely fatal 
to animal life. 


Its chcmietl 
properties. 

Mixed with ai< 

trout gait 


Chemical Properties of Arfeniated Hidrogen Gas, 

Arfeniated hidrogen, mingled with atmofpheric air, fufllars 
no chemical change, but mere dilution. The fame holds good 
with refpefl to nitrogen. When mingled with nitrous gas, a 
diminution of 0,02, or 0,03 takes phice, which fometimes even 
amounts to 0,05. To afeertain the nature of this gas, I mixed 
two parts of arfeniated hidrogen, with one of nitrous gas, and 
gradually added oxigen, till no further diminution of bulk en- 
fued. On prefenting to this mixture a lighted taper, a loud 
exploflon took place, accompanied with flame. Probably part 
of the oxigen added, remained uncombined ; for a mixture of 
two parts of nitrous gas, and three of arfeniated hidrogen, 
could not ‘be inflamed by the taper; arfeniated hidrogen is 
mifceable with hidrogen, with carbonic acid, and with ammo- 
nia in all proportions. 

With oxigiiiised Into a cylinder half filled with arfenic and hidrogen, I fent 
muriatic acid bubbles of oxiginized muriatic acid gas. The bulk of the 
gas was diroiniflied, heat was evolved, and metallic arfenic 
was depofited in a cryflalline (late. On adding to the mixture 
an additional dofe of oxiginized muriatic acid gas, white fumes 
appeared, and the depofited metal vaniflied. The fame ex- 
periment was repeated fucceffively, taking care to add no more 
of the latter gas, than was ju(l fuificient to occafion the pre- 
cipitation 
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cipitalion of metallic arfenic. T^he coIIe6led metal yielded 
nitrous gas, by (he affiifion of nitric acid, and pii adding to 
this mixture muriatic acid, arfcnic acid was produced. The 
arfenic depofited in the manner dated before, when . laid on 
ignited coals, became volatilized in thick white fumes, yield- 
ing arfenious acid. The precipitation of metallic arfenic mud 
be afertbed to (lie decompofition of the oxiginized muriatic acid 
gas; the oxigen of this gas uniting with part of the hidrogen 
of the arfeniated hidrogen, and forming water, and thus fe« 
parating the arfenic. For the arfenic is capable of being ox« 
ided by the muriatic acid. Should it be imagined, that arfcnic 
exided in arfeniated hidrogen, in the oxidized date, and that 
it became precipitated by the oxiginized muriatic acid robbing 
It of its oxigen, fuppofe things analogically erroneous, for 
the oxiginized muriatic acid is more capable of giving out oxi- 
gen than of taking it. The experiments of Chenevix feems 
perhaps hodile to this aflertion; but the experiments of this 
philofopher merely prove that the oxiginized muriatic acid is 
capable of combining with an additional dofe of oxigen, and 
condituting with it a hyperoxiginized muriatic acid. This 
certainly cannot be the cafe in the prefent indance, as will 
appear more evident from what I Hiall date prefently. 

I tilled a cylinder in the mercurial pneumatic trough, with Further expevf* 
arfeniated hidrogen, and fent up into it as expeditioufly as pof- this 

fible, a quantity of oxiginized muriatic acid gas. The refult fi| vei?^ 

M^as evolution of heat, diminution of volume, and (he inner 
tides of the cylinder became covered with a kind of dew. A 
formation of water had therefore actually taken place in this 
experiment. Into another dry cylinder half filled over mer- 
cury, with arfeniated hidrogen, I introduced dry muriatic 
acid gas. In this cafe no diminution of bulk, no reparation 
of arfenic ehfued ; no change at all took place. Repeating the 
fame experiment, I introduced into the cylinder a tinall quan- 
tity of water; the muriatic acid gas w^as abforbed, and the re- 
fidue was arfeniated hidrogen unaltered. 

Into a cylinder half tilled with oxiginized muriatic acid gas, 

I pafled gradually arfeniated hidrogen in fmall bubbles at a 
time; in this cafe no metallic arfenic was feparated, but thick 
white clouds appeared. On continuing the addition of arfe* 
niated hidrogen till no more white fumes appeared, metallic 
arfenic was depofited. It follows from this experiment, that 

when 
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when a Jhudl quantity of arfeniated hidrogen ig made to aft 
upon a large quantity of oxiginized muriatic acid gas, part of 
tlie oxigen of the oxiginized muriatic acid gas combines, not 
only with the hidrogen of the arfeniated gas, and forms water* 
but the metallic arfenic alfo becomes oxidifed. Reafoning from 
this faft, we Ihould be inclined to believe, that a mutual de^ 
compofitlon of both the gafes could be thus efiefled; but thit 
cannot be accompliihed ; a diminution of bulk indeed takes 
place to a certain extent, but the complete difappearance of 
both the gafes cannot be edfefted. If the admixture of arfe- 
niated hidrogen, with this oxiginized muriatic acid gas, be 
continued no longer than white clouds appear, and the refidue 
be^ then examined, it will be found to confift of hidrogen and 
oxiginized muriatic acid gafes; and the mixture detonates at 
the approach of a taper. The oxiginized muriatic acid gas 
can only be feparated with difficulty by long agitation, in con- 
tact with water, and it feems as if it were become lefs foluble 
in that fluid. If the feparation of this gas be accdhipliffied* 
the remaining arfeniated hidrogen burns with a pure flamei 
void of alliaceous odour, and contains no veilige of arfenic, as 
(hall be proved hereafter. From what has been dated, the 
following theory may be formed. 

Theory of the Arfenic, in combination with a certain portion of hidrogen, 
decompofition of con (litutes arfeniated hidrogen gas. On prefenting to this 
•ireniat;:d oxiginized muriatic acid gas, the oxigen of this 

gas combines with the hidrogen, which held in folution the 
arfenic, and the latter is feparated. If more oxiginized mu- 
riatic acid be added than is necelTary for this purpofe, the por- 
tion of oxiginized muriatic acid gas does not aft further upon 
the hidrogen, but merdy upon the arfenic, and the latter be- 
comes oxidifed. 

Arfeniated hi- Hidrogen and arfeniated hidrogen may be mingled without 
^'^®^gJ^®‘**decompo6ng each other; the decompofition can only be ef- 
gen. fefted by the contaft of fire; but if we mingle hidrogen, hold- 

ing in folution fulphur and oxiginized muriatic acid gas, the 
decompofition and formation of water is infiantly effefted. 
This is likewife the cafe with arfeniated hidrogen gas. 

Hidrogen cog^- Hitherto no combination of hidrogen with a metallic fubfiance 
^ known; but it is highly probable, that fuch combina- 

* lions may exifi. This indeed feems to be the cafe in the for-* 
ynation of this gas on which we arc treating. If this be ad- 
i toitted. 
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mitted, a divifion of hicirogen muft take place, in the follow- 
ing manner; one part of it mufttinite with theoxigen of the 
oxiginized muriatic acid gas, to produce water; another part 
mufl fall down with the arfenic; and another portion remains 
combined with caloric, in the form of hidrogen gas. 

Hydrothian acid gas ^ and arfeniated hidrogen do not a£t Sulphuratrd nni 
upon each other. To a mixture of equal parts of hydrolhiaii 
acid gas, and arfeniated hidrogen gas, 1 added gradually ox- Oxiginiced mu- 
iginized muriatic acid gas; a diminution of volume inftantly 
took place, accompanied with liberation of heat, and a depo- 
lition of yellow fulphurized arfenic (orpimeni). On adding 
an additional quantity of gas, the precipitate acquired a beau- 
tiful orange red colour, and on continuing the addition of ox- 
iginized muriatic acid gas, white clouds were produced, the 
precipitate detached itlelf from the tides of (he velfel, and 
were gradually converted into a pulverulent fubtiance oi a yel- 
lowidi white colour. 

The refults of thefe experiments are obvious, and might Teft of arfcni- 
have been expedled a priori. But they may ferve as a teft to*^®** Judrogcn. 
difcover the prefence of arfeniated hidrogen, when contained 
Jn other gafes. 

1 mingled one cubic inch of arfeniated hidrogen with ten of Nitrogen mixsl 
nitrogen, and one of hydrolhian acid (fulphurated hidrogen **• 
gas;) on adding to this mixture a fmall quantity of oxiginized 
muriatic acid gas, yellow fulphurized arfenic was intiantly de- 
potited. It is not improbable, that arfenic Is likewife foluble 
in other gafes, and in this cafe the hydrothian acid (liquid ful- 
phurated hidrogen,) in conjun^ion with oxiginized muriatic 
acid, would prove a ufeful re-agent for difeovering the prefence 
of it. 

A lighted taper immerfed in a vial filled with arfeniated hi- Extinguithei g 
drogen, is intiantly extingu idled; at the fame time that the ijyt 
gas bum j at the orifice of the vial with a lambent white tiame, 

^fTufing a difagreeable odour, and much while fumes, which 
are arfenious acid. If the gas be inflamed in a phial with a 
fmall oriflee, the flame defeends gradually down to the bottom 
of the phial, which becomes lined with a coat of ciytiallizcd 
metallic arfenic. In this cafe therefore the hidrogen alone 
burns. 

e The ntme given by the Germans to fulphurated hidrogen gat, on 
account of its poflefling the properties of an acid. 


If 
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Eiplodci with 
oxigen. 


Bums beauti- 
fully in oxigen 

gat. 


Compofed of me- 
tallic arfenic and 
iiidrogen. 


If two parts of arfeniated hidrogen be mingled with three 
of oxigen, and a taper be prefcnted to the mixture, an ex- 
plofion takes place; no metallic arfenic is feparated, but the 
produ6ts arc arfenious acid and water : foap-bubblcs with the 
mixture of thefe gafes, explode with a bluifli white flame, 
leaving a white fmoke and llrong alliaceous odour. Equal 
parts of arfeniated hidrogen and oxigen gafes, fired in like 
manner, do not explode fo loudly, but the report is accompa- 
nied with a much more vivid flame. A ftroam of arfeniated 
hidrogen, iffuing from a bladder fitted with a flop-cock, and 
fet to burn in a large receiver filled with oxigen, yielded 
arfenic acid. The combuflion in this manner is uncommonly 
beautiful ; the gas burns with a blue flame of uncommon 
fplendor; 

T wo parts of arfeniated hidrogen, and one of oxigen gas, being 
detonated in a clofe veflel by means of the electric fpark, left 
a fmall rcfiduum ; on repeating the experiment, the deto- 
nating tube broke during the explofion, which prevented the 
examination of the refiduc. From what has been fo far re- 
lated, it becomes evident that the conflituent parts of arfe- 
niated hidrogen gas, are metallic arfenic and hidrogen. Were 
it poflible to determine with abfolute certainty, that no in- 
creafe of volume took place during the folution of arfenic in 
hidrogen, the proportion of the conflituent parts of tliis gas 
might be afeertained thus ; 


French weight and 
meafure* 

One cubic inch of hidrogen, weighs - 0,0353 

One cubic inch of arfeniated hidrogen, weighs 0,2435 


Dedu6ting the former from the latter, we get 0,2082 
Which is the quantity of arfenic diflblved in the gas, confe- 
quently one cubic inch of arfeniated hidrogen gas, conflfls of 
0,0363 hidrogen, and 0,2082 arfenic ; and one cubic inch of 
this gas contains about ^ grain of metallic arfenic* 


Habitudes of arfeniated Hidrogen to Acids^ 


Itihatttiideith 

•sMs. 

CoQceBtrated 

ftitrjcacid. 


Into a phial, containing about eight cubic inches of ar- 
feniated hidrogen, I poured a half cubic inch of concentrated 
nitric acid* The moment the aoid came into contad with the 

P* 
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(pis. The phial was filled with detife red fumes, a white 
flame pervaded the vefTel, and a dhtonation enfued. 

On repeating the experiment with .dilute nitric acidf bo Dilate n'lttk 
accenGon took place. The reOduary gas was pure hidrogen,*^^* 
and the water contained arfenic acid. Faming concentrated 
nitrous acid therefore is capable of oxidiGng the arfeiiic con- 
tained in this gas, at the fame lime that the oxigen of the 
acid burns with the hidrogen of the gas, and produces water ; 
whereas weak nitric acid is only capable of oxidizing the ar- 
fenic, without ading upon the hidrogen prefent. 

Into a glafs tube, furniflied with a flopper at one extre- NStro.mari«d(S 
niilyi and clofed at the other, I introduced eight cubic 
inches of arfeniated hidrogen, to which were added two cubic 
inches of nitro- muriatic acid. After having agitated the 
fluids, on opening the tube under water, a diminution of one 
cubic inch took place. The reGduary gas was pure hidrogen. 

It is remarkable that, during the addition of the nitro-muriatic 
acid, a black powder feparated, which again difappeared on 
agitating the tube. Nilro-muriatic acid ads therefore in the 
fame manner upon this gas, as oxigenized muriatic acid gas. 

It elfeds Grft a reparation of the metallic arfenic, and then 
oxiginizes this metal. Liquid oxigenized muriatic acid de- Oxlginlied m«* 
compofes arfeniated hidrogen by mere agitation ; the reGdue *^**^*® 
is hidrogen. Muriatic acid exercifes very little adion upon Muriitic scld. 
arfeniated hidrogen ; but merely diflfolves a minute portion 

of it, which may be expelled again bv heat. Concentrated Concentrsted 
... IT •cetic acid, 

acetic acid has no effed upon it. 

Into a glafs cylinder holding eight cubic inches of arfe- Concentrated 
nialed hidrogen, 1 poured one cubic inch of concentrated ful- OilpHuric acid* 
phuric acid, and then clofed the tube. At the moment of the 
addition of the acid, the cylinder became lined with a coat Qurloui pheno- 
of bright metallic arfenic, fo as to refemble a looking-glafs. menon. 

On agitating the cylinder, the coating refolved itfelf into a 
brownifli black powder, which, after a few days, afliimed 
the colour of Kermes mineral. On opening the cylinder un- 
der water, a diminution of bulk enfued, and the reGduary 
gas proved to be hidrogen. The experiment was repeated, 
and yielded the fame refults. The fulphuric acid employed The fulpharie 
in this experiment, had acquired a penetrating pungent fmell, eumlnei* 
and was examined, after having been neutralized by am- 
aiotiia, in the following manner: 


Ammo- 
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Ajnmoniate of topper; on being mingled with it, acquired 
a greentfh colour. Hydrofulphuret of ammonia inftantly oc- 
calioned a copious yellow precipitate. 

Water impregnated with fulphurated hidrogen gas, occa- 
fioned a fimilar effecl. From the refuits of thefe lefts it 
comes , obvious, that the acid coniifted of fulphuric, ful- 
phureous and arfenic acid. In order to be certain in this 
refpe£t, 1 mingled a few drops of liquid arfenic acid with a 
mixture of fulphuric and fulphureous acid, neutralized the 
fluid with ammoniai and fubmitted it to the fame lefts. The 
refuits of this mixture were analogous to the former. The 
decompoiition of the arfeniaied hidrogen gas, is probably 
analagous to the decompoiition of this gas, by means of 
oxiginized muriatic acid gas. The fulphuric acid hrft gives up 
part of its oxigen to the hidrogen of the arfeniaied gas, and 
occaiiona the reparation of the arfenic ; which, at the ex- 
pence of the remaining portion of oxigen of the fulphuric 
acid, becomes afterwards oxigenized, and conftitutes the 
arfenic acid. 

Its liabltudci Habitudes qf arjhniated Hydrogen Ga$ to Metallic Solutions. 

ibltuions. 1 caufed a current of arfeniaied hidrogen gas, to pafs through 

Ammdnute of ^ folution of ammoniate of copper. A metallic pellicle ap- 
peered on the forface of the fluid, which fuffered no other 
change. 

Mvriatt of tin. Into a bottle filled with arfeniaied hidrogen gas, I dropped 
.a folution of muriate of tin. On agitating the folution, it ac- 
quired a brown colour, a partial diminution of the gas en- 
fued, but the folution of tin was not converted into an oxi- 
dized muriate of tin, which would have been the cafe, if 
the arfenic exifted in the gas in an oxidized ftate. 

Vitrste of lead. Nitrate of lead, on being brought into conlafi with ar- 
feniated hidrogen gas, became turbid, and depofited a preci- 
pitate, which was arfeniate of lead. 

Nitrate of filver. Nitrate of filver fubmitted to tlie adlion of the gas, became 
inftantly of an intenfe black, and a pellicle of metallic filver 
colle6l^ on tlie furface of the fluid. The refidue of the gas, 
which had been made to ad on the oxide of filver for Tome 
tinie, had all the properties of pure hidrogen. 

A good tfcft. This experiment fiiows, ^at nitrate of filver might be em- 
ployed for deteding the prefenoe of arfeniated hiefarofen ; fix 

as 



AR8S1IIATK1> rjdrogik gas. 


209 


fts long as a minute quantity of aribnic was prefent, a black 
precipitate enfuedi Whereas pure faidrogen has no effeft upon 
this re-agent. 

1 pafTed into a concentrated folution of nitrate of fifver, a 
dream of arfeniated hidrogen« colIeAed the black metallic 
precipitate, waihed and dried it. The fluid obtained in this 
procefs did not didurb the tranfparency, or change the co- 
lour of ammoniate of copper. Neither liquid fulphurated 
hidrogen, tindlure of galls, nor potafli, had any effedl upon 
it. It contained therefore neither filver nor arfenic. The 
precipitate before obtained, acquired a metallic luflre on be- 
ing faturated ; laid on ignited coals, it diflufed an odour of 
arfenic, and it yielded by fufion a button of iilver. It was an 
arfeniate of filver. 

Arfeniated hidrogen pafTed into a folution of nitro-muriate Nltro-munace 
of gold, occafioned a precipitate ; on the fur face of the 
fluid appeared a pellicle of metallic gold ; and the Tides of 
the veflfel, in contact with the fluid, became beautifully 
gilded. The fluid through which the gas had been pafled, 
examined in the ufaal manner, proved to contain no vefiige 
either of gold or arfenic. The precipitate greatly refcmbled 
charcoal dufi, interfperfed with minute particles of gold. * 

It is highly probable, that arfeniated hidrogen is capable of Deeompofei in» 
decompofing all metallic folutions, the bafis of which is either Iblutioni, 
nitric, or muriatic acid, and probably other acids^ 


Habitudes qf arjhniated Hidrogen Gas to various other Bodies* 

Exprefled oils, on being agitated for fome lime in conta£l its habitudes 

with arfeniated hidrogen, abforbed part of the gas, and ac- 

... 1 
quircd a deeper colour. 

Alcohol fuflers no change from arfeniated hidrogen. Solu- md to alcohol, 
tion of potafl), and liquid ammonia, do not abforb it, ^ alcsiies. 

Such arc the properties of this gas, the inveftigation of 
which I fiiall continue as foon as my health is reftored, it be- 
ing fo confiderably injured by the unavoidable inhalation of 
this gas during the courfe of thefe experiments, which gives 
me ample reafon to conclude, that the gas muft be highly 
poifonous. ^ 

D. J. B. TKOMSDORFF. 

Enfurih, Feb. 1803. 
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Account an Eudiometric Apparatus, contrived and i{fed by 

Dr. Hope, Profcffor of Chem^firy in the Univerfity of Edin^ 

burgh* » 

diom^^c appa- SiNCE the diTcovery of the uncertainty with which th® 
fatua. application of nitrous gas to almofpberic air, and other mix- 

tures, containing oxigen is attended, it has been found de- 
lirable to prefent folid or liquid fubftances for t!ic abforption 
of that principle. This, on hrd confideration, may fceiii 
at lead as eafy to be done, as lo mix > wo gafes ; but it is by 
no means fo, becaufe tli*- iiquids in particular potTc^fs a degree 
of chemical adivity, winch renders it inconvenient to im- 
merfe the hands in tiiem, or to expofe tlieir furtaces to the 
open air, efpecially when it is attempted to accelerate their 
operation by means of agitation, fo as to obviate the prin- 
cipal objedion to (heir ufe, the (ardinefs of the procefs. 

The apparatus of Dr. Hope, which he ufes in his ledlures 
and in his experiments, is at once fimple aud eflfcclual, and 
1 have the pleafure of inferting the following corredl defcrip- 
tton wiUi his permiffion. 

The apparatus coniifts of two bottles, which are repre- 
fented in Plate Xll, connected together in the manner in 
which they are ufed ; A reprefents a fmall bottle wdiich may 
be nearly two inches in external diameter, and three in lenglh, 
having a neck and ilopper at D, and another neck as ufual at 
C. It is defined to contain the eudiometric liquor. B repre- 
fents a larger bottle, which may be nearly of the fame dia- 
meter, or rather of fomewhat lefs, but inches long. The 
neck of B is fitted accurately by grinding into tlie neck of 
A at C. 

The method of ofing this apparatus is very fimple : intro- 
duce in the ordinary way into the bottle B, the air or gas 

* As the defeription at p. fil, of the prefimt volume is in fome 
ret^£ls inacctirate through hafte, and the figure, being an outline, 
appears as if the neck of the upper veflel protruded fo far into the 
lower, as to prevent the afeent of a portion of the gas after agi- 
tation,— I have chofen rather to give an entire defeription and 
drawing in this place, than adopt the lefs acceptable procefs of an- 
jiotiting and correfUng. 

tiB 
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till it is fttll ; then fill A with the Rbforbing liquor/ for exam- Hope’s cu. 
pie with a folulion of fulphuret of lime, which Dr. 
commonly employs, and covering the mouth with a fiat piece 
of glafs plunge it under the furtace of water, and there in* 

(iert the neck of B. 

The compound veflel is then removed from the water, and 
inclined till a fufficient quantity of the liquor flows into 
B. It is now well (liaken, and the agitation ought to be con- 
tinued till the abforption is compleated — Lefi the diminution 
of the denfity of the included elaflic fluid fliould retard the 
abforption of the oxigenous portion ; from time to time the 
apparatus, in the pofilion in which it is reprefented in the 
figure, is to be placed in a plate full of water, and the fiopper 
D is to be loofened, or fo far withdrawn, as to allow this 
fluid to enter to fill the place of the abforbed gas. — By this 
admixture of water the liquor is diluted, but not to fuch a 
degree as in any meafure to interrupt the advancement o£ 
the procefs, unlefs indeed when the gas abounds very much in 
oxigen. 

When a gas of this defeription is the fubjedl of experiment, 
it may be proper to ufe an apparatus, of which the bottle A is 
made of greater capacity in relation to the fize of B, than in 
the proportion already afligned. 

As foon as it isobferved, that after reiterated agitation, and 
opening the fiopper D, the liquor does not rife higher, the ab« 
forption may be confidered as compleated, and the operation 
may be finithed by allowing the infirument to regain its ori- 
ginal temperature, in cafe, from want of due precaution, it 
may have been affeded in this refpe^ by the warmth of thQ 
hand in the courfe of the experiments. 

If the bottle B b« graduated, the amount of the abforptfon 
may be determined at once, by plunging the apparatus into 
water to the level of the included liquid, and removing the 
fiopper, otherwife the refidual gas may be transferred into a 
tube, exprefsly graduated for meafurlng gales. 

By this convenient contrivance, we fee that the liquid is 
economized and the celerity, neatnefs, and precifion of ex- 
periment are enfured. The fiase here mentioned is very well 
adapted to the purpofes of publie exhibition, but it is almoft 
needlefs to remark, that it may, and in general ought to be 
made confiderabl^ fmaller for the ordinary eudiomelric expe- 
riments. 

f2 
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Apparatus for 
drying nrecipi- 
taCcs on the 
water batli : 


APPARATUS FOR DRYING 

Dr. Hope fuggefted that ^ the apparatus might be made ftitt 
more (imple without impairing its merits, in any confiderable 
degree, particularly when fmall volumes of gas are to be ex- 
amined. This is done by uiing a fmall bottle having one 
neck only, and having a graduated lube nine or ten inches 
long, and from half to three quarters of an inch in diameter, 
accurately adjuRud to fit into it, but not projefling into its 
cavity. 

If the bottle have twice or thrice the capacity of the tube, 
the fame folution of fulphuret of lime may be repeatedly ufed, 
and the abforption will be more expeditious. 

In employing this inflrumcnt, the manipulation is in all 
refpeds the fame as above deferibed, excepting when the 
piugrefs or termination of the operation is to be difeovered. 
For (liis purpofe, loofen the connedion between the tube and 
the bottle, in a degree fufficient to allow the ingrefs of the 
water of the trough, in which the eudiometer muR then be 
immerfed. 

This apparatus equally unites difpatch, ceconomy of eudio- 
niclric liquor, and convenience of management. 


IX. 


Dejeription of an Apparatus for drying the Produ6ts of Chemical 
Analyfis which is alfo ufefid for Experiments of Congelation. 
By Mi\ Fr^omrick Ac cum. Communicated by the In» 
zentor. 

This apparatus, Plate X. is extremely ufeful in drying 
fucli produds as abfolutcly require a temperature not exceed- 
ing ‘212° ; Rich fulminating mercury, Chenevix's fulminat- 
ing River, and other explofivc compounds. The fubRance 
to be dried muR be placed in the conical glafs veiTel B, and 
when the veflel E is filled with water up to the fide tube D ; 
the deficcation may be performed without any rifk of ex- 
plofion, or any further trouble, by putting the apparatus over 
a lamp, and keeping the water in a Rate of ebullition. (Sec 
the lower drazvtng in perjpe^ive*) I have found it particular]/ 
ufeful in the deficcation of the precipitates obtained in the 
analyfis of minerals. It is well known that the fame mineral, 

analyfed 
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aiialyfed by difTercnt chemifts, h^s been found lo yield dif- 
ferent proportions of the fame ingrediants, and that the 
difference of proportions of the conllituent parJs, in many 
cafes, is often more apparent, than real ; arlfing entirely 
from the various degrees of deficcation that has been emplo) ed 
by different analyfts, and fometiines even by tlie fame perfon. 

This point is of fuch importance, and is productive of fo 
much trouble, that every chemift who lias analyzed a mineral 
water, or crydallized and feparated finall quantities of dcli- 
quefeent falls, will at once perceive the utility of the ap- 
paratus ill this refpeCl. 

This apparatus may likewife be ufed as a waler^bath. In The fame ufrd 
tliat cafe, the conical glafs veflel B is removed, and the inner ^ '^‘***^*‘ *’****' * 
tin veilel E filled with water; into this, retorts, flalks, galli- 
pots, vials, bottles, &c. may be immerfed for promoting the 
proceffes of didillation, digetlion, folution, evaporation, &:c. 
or it may be ufed as a t'md bath, (it being hard foldercd) by >ii find batli. 
filling the tin vcffel with fifted fand, for performing lliofe 
opeiations which require a higher temperature, Ilian that of 
boiling walcr. 

When the iuflrument is required to be ufed as a/rcf:i;ig Methodof ficci. 
apparatus, the bottom cover G is to be taken off, and the JVB 
cavity between the interior, and exterior veflfel, filled w'illi 

, y. _ . , . /. I I , . . , thiv inJtjunieni* 

the irigorific mixture ; a w'etted piece of bladder is then to 
be lied over the opening, or the cover is put on, to retain 
the mixture. The fccond trigorific material (for infiance if 
quickfilver is to be frozen) confifling we will lay, of muriate 
ol' lime and fnow, are to be cooled by the mixture in the 
exterior veflel, by putting the muriate of lime into the conical 
glafs veflel, together with tlie mercury contained in a thin 
glafs tube ; and iurrouiiding the glafs veflel, by filling the 
interior tin veflel with fnow, or pulverized ice. When ihefe 
materials have been cooled down to 0® ; the fnow and ice 
may be mixed together by emptying the muriate of lime into 
the veflel containing the fnow, and Birring the mixture with 
a glafs rod (o facilitate the folution of the fall, and to produce 
the reqiiilite degice of cold. The number of apparatus J 
have fold lo pliilofuphical chemifls, gives me rcafon to (uppofc, 
that they have proved ufci'ul. 

FREDERICK /\CCUM. 

1 J , Old Compton Sli ect, 

Soho. 
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X. 

Letter from Mr^ Accum^ in anjwer to ike Enquiries of a Cor-^ 
refpondent re/pe^ing ti^e Procefs for obtaining the Agvftine 
EarUh. 

To Mr. NICHOLSON, 

DEAR SIR, 

Miftakcrcfpeit- ^Y^OUR correfpondeni, P. O. in the lafi number of your 
th'e****^*' J^****^*^*^^' corredl, when he ol)rerves, that the procefs for 
method of ob- obtaining aguftine earth is not noticed in my fyftem of prac"! 

tical chemiftry, nor in any other Work publiihed in this coun- 
try, and alfo that mod of the books he quotes, were pub- 
liihed a condderable time after this earth teas made knozin 
by profefforTrortjsdorf; but he is mittaken in his opinion, tliat 
it was known in this country previous to the publication of 
the above works, 

Fiift account. The method of feparating this earth from the mineral which 
contains it, had not then been communicated to us through 
the ufual channels ot feientihe information. The hrfl account 
of the method of feparating this earth 1 can find, is contained 
in a german work, entitled Prafiifcht Ankitung zur zerkgendtu 
Chietnk, publithed by ProfelTor Goetling, 1802. From which 
the following tranfiation is made. 

The proccfi. * Let a determinate quantity of the Saxon beril finely levi- 
pounded; boiled ^ boiled in a filver veflel, with three or four times iU 

with potafli j weight of potaQi, diflTolved in a fufficient quantity of water ; 
thenfufed) evaporate the whole to drynefs, and fufe the mafs. 

1 d alcaline mafs by the gradual addition of water, 

jn muriatic acid} detached from the crucible, add to it muriatic acid 
evaporated to till the whole is ditfolved. Evaporate the folution to drynefs^^ 
with*wa\er ^ fufficient quantity of water, and feparatc 

the fiiex fepa- the infoloble refidue [(ilex] by the fiitre. 
thc'Viiid p-e- Decompofe the fluid from which the (iliccous earth has been 
cipita ed by car- feparated, by gradually mingling it with 9 folution of car- 
bonateof fodaj donate of foda ; colled the precipitate, and wafli it re- 
peatedly. 

feparare the When the precipitate obtained in the laft procefs has 
the"p'recip^Ite confiftence, transfer it into a flafk containing 

by potaih which a concentrated folution of potaih. The alumine which w as 

^iflblvcs it and 
leaves the 
tme tmi* 
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prefent in the mineral# will be dilToIved*# and the infolable 
reiidue left, is the new earth called Agujiine. 

It is dillinguilhed from all other earths by being abrolutely chaniAfrs cl* 
infolublc in potafh# foda# and ammonia# and all timir 
bonates. Nor can an union of either of the two iirft aU 
calies with Aguftine be effected by fufion. It is foluble in 
acids# with which it forms falls# which have little or no tafie. 

It is foluble in acids with equal facility after having been ig- 
nited# as when frefh prepared. It fufes with borax into a 
tranfparent colourlefs glafs. 

100 parts of the Saxon beril yielded ProfelTor Tromfdoif 
78#0 Agufline# 4#5 alumine# and 15#0filex. 

I am# Sir# 

Your nofi obedient# 

FREDERICK ACCUM. 

] 1 1 Old Compton Street, Soho, 

}5ih OSlobcr, 1803. 
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Letter from a Correfpondent concerning the Method propofed hy 
Mr, Carlijlefor dofing idde-mouthed VtffeU, 


SIR, 


Odober 13# 1803. 


In the lafl number of your Journal# publifhed on (he firft of The method of 
this month# page 68# I find a letter addrelled to you by Mr, 

Carlifle, deferibing ** a method of clofing wide mouthed vef- bft nuaike 
fels intended to be kept from communicating with ^the air 
and in PUite V. Fig. 2# there is an engraving of the veffel re* 


V It Is perhaps needlefs to ftate that the alumine may be feparated 
from the alcaline folutiooi by faturating it with muriatic acid in ex- 
cefs# ib as to neutralize not only all the potafh# but alfo to difiblve 
the alumine, and then to decompofe the obtained folution by car- 
bonate of ammonia. Should glucine be expefted# the carbonate of 
ammonia fhould be added in confiderable excefs ; for the excels of 
ammonia retains in iblutjon the glucinc, and nothing but alumine 
will be thrown down. The glucine may be obtained by evapo- 
rating the Iblution to dryncfi and igniting the relidue. 

F. A. 


com- 
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APPAKATUS rOR RAISING WATER IK WORK TUBS. 


Was ufcd by 
Buifon; 


■ndbyLeCatj 


fid before all by 
Glauber. 


Apparatus for 
moie eafily 
raifing ^^ate^ in 
Worm tubs, by 
•tmofpberlc 
jpreffiiieB 


commended by the above ingenious gentleman. But I muit 
beg leave to obferve that tfiis, which in your Journal is deno» 
minated a new method, by a jar, the cover of which fits 
into a groove with hog^s lard,” is in reality a very old method ; 
for in the quarto edition of Buffon, publiAied at Paris in 1749, 
Tome III. p. 192, you will And many fuch velTels reprefented, 
and Fig. 4, is precifely the fame as the one given in your work. 
But Buffon was not the inventor of this method, for it is 
claimed by the celebrated Mr. Le Cat, who had glalTes made 
upon this conftru£tion about the year 1739, and in 1748 fent 
to the Royal Society a defcription, which, with an engraving, 
may be fcen in the 46th volume of the Philofophical Tranfr 
actions, page 6. 

But even the celebrated Mr. Le Cat was not the inventor, 
for old Glauber employed this method long before, and a 
plate and defcription may be feen by any one who will take the 
trouble to confult his Fornacum Philofophicarum, pars quinta, 
page 13, &c. &c. publiflied at Ainflerdam in 1661. The 
only difference is, that Glauber ufed quickfilver to fill the 
groove; Mr. Le Cat employed quickfilver or oil ; and Mr. 
Carlifle recommends hog’s lard, Jf you think thefc remarks 
worthy of a place in the next number of your Journal, they 
are much at your fervice; from an 

OLD CORRESPONDENT. 


XIL 

Account of an Experiment for /applying Worm Tubs and other 
Refrigeratories by the ajiftant Frejfare of the Atmofphcre, tihich 
proved unfuccefful, on a large Scale ; to uhirh zs added an 
provementfor extending the ufeful Applications of the Syphon. 

Edward Howard, Es<^. F. R. S. In a Letter to ihf 
Editor. 

To Mr. NICHOLSON. 

SIR, 

The method of fupplying worm tubs and condenfers, given 
by Sir Alexander Edelcrantz in your lafl number, induces me 
to trouble you with the refult of an unfuccefstul experiment, 
which 1 fome time fince made on much the fame principle, 

and 
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And on a worm tub of a confiderable fize. Indeed it was my 
iirft intention to have made the worm tub part of the arm of a 
fyphon; but, as warm water was conflantly wanted in an 
elevated part of the prcmifes, and as all the water ufed was 
railed by a lifting pump from an adjacent well, an opportunity 
appeared to prelent itfelf, both of economizing labour, and of 
making ufe of the warm water of the upper furface of the 
worm tub. To effect thefe objects, I made the pipe coming 
from the well immediately communicate with the tub, and an- 
nexed the pump, by means of another pipe, to the upper fur- 
face of the tub. By this conftruftion, there was every reafon 
to conclude that it would be pra6ticable to pump off the warm 
water, and alfo, that whenever the pump was worked to fupply 
the other demands of the laboratory, the water in the worm 
tub would be conflantly changed without additional labour. 

It was further thought necelfary to add a valve of fafety to the 
upper part of the tub, and two flop cocks, one on the pipe 
leading from the well to the tub, and the other on the pipe 
leading from the pump to the tub, in order that by the regula- 
tion of thefe cocks, water might be had either immediately 
from the well, for other purpofes of condenfation, &c. or it 
might be drawn from the worm tub for procefles requiring 
warm water, or for ufes to which warm or cold water might 
be indifferently applied. 

To give a better idea of the apparatus, I have fubjoined 
the following outline, XJI. w'here A reprefenls the worm 
tub{ B a pipe leading from the well ; C a pipe communicating 
immediately from the pump ; D a valve of fafety, £ a pump ; 

F a well; and G G flop cocks. 

The apparatus when made upon a fmall fcale, with a The apparitai 
Woulfe’s bottle and glafs tubes, anfwcrcd perfedlly and pro- f**’- 
mifed to be a valuable acquifition. I w’ifli I could relate the fn)aifwey;^but 
fuccefs of I he fame experiment made upon a large one: But, fa'‘le<ion aUrft 
notwithftanding the beft workmen in London were employed, 
they could not make the joints of the worm tub fufficiently 
tight to refill the preffure of the atmofphere for more than a few 
fucceflivc hours. 

I fliould not. Sir, have offered to you the refult of an un- 
fuccefsful experiment were it not from an appreheniion that 
the worm tub recommended by Sir Alexander Edelcrantz might 
be no Icfs difficult to conflruft than the one I have delcribed. 

Allow 
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Improvement in Allow me. Sir, to take ^advantage of thi» opportumtjr to 
tU fypbom cotnmttnicate wHat I believe to be an improvement of the 
fyphon. It was made at the lime I had an idea of implying 
the principles of a fyphon to the worm tub: Although it may 
not be applicable to this purpofe, it will be found exceedingly 
vfeful in cafes where it would be difagreeable, dangerous, or 
impoflible, to exhaull the fyphon by the common mode of 
fucking out the air, if I may be allowed fuch an expreflion. 
I think it even probable that fyphons of confulcrable dimen- 
fions may be introduced for emptying ponds, or for lowering 
the water in mill-dams or canals; for it is without doubt de- 
lirahle to avoid cutting through an embankment, and a very 
large indrument of the new conftrudion would be thus put in 
action w’ilh great eafe. The improvement. Sir, 1 have thus 
ventured to fpeak of confifts merely in enlarging the exhauft- 
ing pipe to the fame calibre as the reft of the fvplion; in ele- 
vating it a little, and in opening its mouth like a funnel. See 
fig, 3. Platt Xf. 

It is fcarcely necelTary to point out that, to ufe fiN*h a fy'". 
phon, the (hort arm is, asufual, to In? immerfed in thdiquor 
intended to be operated upon, and the aperture of the long 
arm to be clofed whilll the whole inftruenent is to be filled 
liirough the funnel with fome of the fame liquor. 

1 am, 

SIR, 

Your obedient humble fervant, 
EDWARD HOWARD. 


XIII. 

A Mtthod of equalizing the Motion of a Slea/n Engine tuUkout the 
Afijlance qf a Fly Wheel. By Mr. Arthue Woolf, En^ 
gineer. Communicated by the Ineentor. 

Equalising me- The roechanifin here prerented as a fubditute for the tty. 
iH a! »»tlu”nginc advantage of equalising the motion, with the 

to fet oft or ftup power of being Hopped and fet to work at any part of the 
^*ftrol»'*^ ftroke, the utility of which, in mines, collieries, and other 
works, will be immediately feen by tbofe converbnt in fuch 
vndertakings, 

Vlak 



IMPKOVEMKNT IN MR. E. WALKER’s QUADRANT. 

Plate XI. Fig, 1. A reprefenU part of the engine beam ; 

B (he conne6ting rod; C the crank arm; D a cog-wheel« 
working into another cog-wheel F, of half the Gze; F a crank * 
arm on the fliaft of the fmall wheel; G a c)^Iinder clofed at 
bottom, in which afolid or unperforated pidon moves, leaving 
a vacuum beneath. This a As Gmply inflead as a weight on 
the crank F» by the conflant pretTurc of the atmofphere; and 
the diameter of the pi Aon mu A be fuch as nearly to equal one 
third of the power of the engine. 

In Pig, 2. the outer circle is (he line defcribedby the crank; 
the circumference of the inner circle is equal to twice the 
diameter of the outer, and (he fquare has the tame cir** 
cumference; this laA exhibits the inequality Ail 1 remaining, 
whicli by this metliod is reduced to about one Afth ; but by the 
aAiAance of a fmall Ay on the fecond motion, the eAeA will 
become nearly the fame as that of a rotative engine, with the 
advantages here mentioned. 

The fame motion may be applied to a pump, but in this cafe 
the two cranks muA be horizontal at the fame time. 


XIV. 

Improvement by uhich the additional Arc in Mr, Exjtl;ielWalkePs 
reflecting •Inadrant ie rendered unmecejfary. In a Letter from 
the Inventor, 

To Mr. NICHOLSON, 

SIR, 

one who has a juA idea of the reAe£ting quadrant, Iniprovementf 
deferibed on page 218 of the fourth volume of your Journal, 
will perceive that one half of the arc of that inArument is quidiaat. 
appropriated folely to the rectifying of the fecond horizon glafs* 

This method of adjufiing is as good as any other that I have 
to propofe, but it is attended with the inconvenience of adding 
to the Aze of the inArument, and confequently to its weight. 

The following method of adjuAing the fecond horiason glafi 
will reduce the inArument loan oCtant, which will Aill poiTeft 
the tame property of ineaforing any angle iefs than 120^ by 
thq fore obfervation, 



sao IMP&OVEMBKT IN MR. £. WALKER^S QUADRANT. 

*Wal- mirror be fixed upon the top of the index 

ktr’i reletting This refiifier muft be placed parallel to the firft hori- 
quadrant. zon glafs^ when the index fiands at 90® on the arc, confe- 
quently the index glafs and redifier will form an angle of 45 
degrees. Secondly, let the two horizon glaffes (land as high 
above the plane of the ottant as the rettifier, and the inllru- 
ment is ready for ufe. 

After the firft horizon glafs has been adjufted, bring the in- 
dex to 90, and the rettifier will be parallel to the horizon glafs, 
if the index glafs and redlifier form an exadl angle of 90^ on 
the arc; but if they do not form that angle, the index will 
(how the error. Then to determine the error of the fecond 
horizon glafs, let the index be brought to 0, and the redlifier 
will in that fituation perform the fame office as the index glafs 
, in the quadrant, when the index (lands at 90 at N ; but as this 
has been fully explained in the defeription of that inftrument, 
it need not be further infifted on here. 

An odlant of five inches radius, conftrudled on thefe prin- 
ciples, would be exceedingly portable, and fo ftrong as not 
to be eafily deranged by carriage; and thefe are properties 
which may recommend it to the attention of the traveller by 
land, particularly if he vifit thofe latitudes, where the altitude 
of the fun fometimes exceeds 60 degrees. 

' Thefe two glafl'cs may alfo be added to the fextant, without 

depriving it of any of the valuable properties which it now 
pofTelTes: and this additional apparatus need only be u fed in 
taking fuch angular diftances as are beyond the power of tliat 
inftrument, 

I am, 

SIR, 

Your’s refpettfully, 

E. WALKER. 

Zymi Regis, OQioher 15(/i. 1603. 

Pkite XL Fig. 3. A B reprefents the index glafs; C D the 
redifier; m the horizon glafs ; n the fccond horizon glafs. 
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SCIENTIFIC NEWS. 

AhftraSi of Cit, Seguin's Inquiries concerning Fermentation 

In his firft paper Cit. Seguin explains the plan of inquiry he Fcrmeatidoii 
has undertaken concerning fermentation in general ; and more 
particularly concerning the making of beer, wine, cider, malt ful^aace, hat 
and melafTes fpirits, &c. In his fecond his objefi is to prove, “nlaia* 
that fermentation is not produced by a fubfiance fui generis^ ftmcei. 
but by a combination of circumftances. 

He fliows, that, in the cafe of clear liquors fermenting, the St* 

true folvent of the fermentefcible caufe, whatever it be, is fermcntatiya 
water, and not the faccharine matter; that the continuance caufe, 
of contad, and the prefence of fugar, are by no means necef- JJld wlthouiSe 
fary for the folution of any fermentefcible principle in the prefence of 
yeaft ; that this folution is made by water in a very fmall 
quantity, it is true, but almoft fuddenly, and even in the 
ordinary temperature of the air ; finally, fuppofing fugar alfo 
to poffefs the property oF diflblving any given fermentefcible 
principle, it would be impoffible to demonflrate this, fince, 
to render it perceptible, the fugar muft previoufly be dilToIved 
in water. 


Additional Experiments of Mr, Ritter^ of Jena, on Galvanic 
Phenomenal, 

NATURAL philofophers will learn with pleafure, that 
Mr. Ritter continues his elegant experiments on a fubje£t, to 
the progrefa of which he has fo greatly contributed. As they 
all relate to a known theory, we ihall content ourfelves with 
giving the refults as communicated to us by Mr. Orfled, 
leaving to the experamentalifl the talk of proving them with 
all the requifitc minutenefs. 

The objedt of Mr. Ritter being to compare the cledricity Mr. R*i objeft 
of Vohas* pile with that of eledrical machines, he confiders Vi^u??pllwitb 
fucceffively the intenfity of eledlricily, chemical aflion, fpark, clcArkal mi* 
and ihock, in the pile. ‘***“**' 

* Bulletin des Sciences, No. 75t 
t Bulletin des Sciences, No. 77. 

As 



stiiirtiFic vkvri 




ether, 
diminiAes be- 
tween them* 
null in the 
centre. 

I’hc time 
neceflary for 
charging a 
battery 9 an in- 
accurate meafure 


feiedricity po6- As to the intehfityj we know that the eleftricity is t)oi]ttf^ 
poles of the pile, and negative at the other ; it 
Illative at the has been ihown likewife, that it diiniiiifties between thefe 
two extfemes, fo as to be null in the middle of the pile, 
Mr^Ritier fought to compare the degrees of inlenfity at Ihefe 
two poles, and thofe of different piles. This he attempted 
by determining the time ncceffaryfor charging a given battery $ 
but Ihig method is inaccurate, and no certainty can be aU 
tained in this refped, but by means of the eledrical balance. 
According to Mr. Ritter, the aftion of the pofitive pole 
4-*Eledri^of^^^ the pile difpofes metals to combine with exigent and that 
the pile d'lfj^ea of the negative pole difpofes them to combine with hydrogen* 
If the pofitive pole be armed with a gold leafi and the nega- 
czigcBt tive with a bit of charcoal, on forming a communication be- 

•^withhidro- tween thefe two fubftances the leaf of gold burns with a 
i^"pole armed brilliant light, and the charcoal remains untouched : but if 
with gold leif|— charcoal be placed on the pofitive fide, and the gold on 
onVorminga* negative, the charcoal burns, and the gold is melted, 
communication If the negative pole be brought into contact with the Qilning 
**** ** furface of quickfilvcr, it leaves a trace different from that 
if the charcoal produced by the pofitive pole. 

h bur^^ftind^^* Ritter alferts, that all the effe6ts of the pile on the 

gold is animal body are reducible fo expanllons and conlraAions. 

All the parts of the human body adume an increafed bulk on 

pole, brougnt « /■ i r • i 

intoconuA the < ontaCt of ihe pofitive pole, and conlraft on the contadl 
with (juickfilver ^ fj,g negaiive : for infiance, tise aftion of the pofitive pole 

kaves a mark Oil i j , r r 

to furf.ee dif- on ‘'*0 tongue produces there, at expiration of a few 


lerent from that minutes, ^ flight elevation, whereas the negative pole oc- 
Threffcajofthe cafions a little depreffion. If the fame perfon touch the 
pik on the ani- two poles with the two hands wetted, the intenfity of the 
?ucibU »«-*' '* increafed in the Iiand in conlaA with the pofitiva 

panfions and pole, while its ftrengUi is diminifhed in the other, but the 
Thr+ 'polc»“- puJfations continues the fame in each. The ex* 

creafingthebulk punfion thus produced in the organs, is attended with e 
par^ the — fenfation of heat, the contraction with a fenfe of cold. 

OB tho I' ^ made to communicate with the pofitive pole, 

it fees objects red, larger, and more diflindl ; in contaA with 
ThcMpinM*^* negative pole it fees them blue, fmallcr, and more con* 
occafioni a fenfe fufed. The tongue receivfss from the pofiti^ve pole an acid 
‘•fte. from Ihc negative aa alcaline. The ear being in con- 

To the eye the 
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an 

kA With ihe Tormer. all founds fisem more grave: with the + potem»kei 
latter, more acute. i,rgc Sc diftind | 

In general the two poles of the pile produce oppofitethe — » blue, 
effea, i' i' t'r' 

€«e«s. 

Such are the refults of Mr. Ritter^s experiments. We have -f gi^es an acid 
no opportunity of verifying their accuracy ; but their fingu- ^^J^^jJ^***"** 
larity, their number, and particularly the ingenuity of their foundtr 

author, lead us to prefume, that this account of them will T 

, them* 

be read with plealure. The two polet 
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duce oppofiia 
effedi* 


Ahjira6l of fame Reviarks on itie Acetiic of Lead^ by 
Cit, Thenard*. 

A MANUFACTURER of acetite of lead was obliged to A manufadui^ 
flop his works, being no longer able to make the ^ryf- ^”1* 
tallize in needles, but always obtaining it in laminae, which ctufe hit acrtlte 
induced purchafers to refufe it; Cit. Thenard, inquired into 
the caufe of this phenomenon, and loon perceived, that it 
was owing to the proportions of the confiituent principles 
of the fait. He fucceeded in forming a fait perfeQly fimilar 
to it, by boiling in water a hundred parts of the acetite of 
lead of the (liops, with a hundred and fifty parts of litharge 
well dried, and deprived of carbonic acid by means of fire. 

A nalyfis corroborated the exigence of two fpecies of acetite Two fpec^et of 
of lead; one, long known, coniifis of oxide of lead 0.58,*“**^®^***^’ 
acetous acid 0.26'f and water O.IG, the other, which has 
hitherto efcaped the notice of chemifls, contains oxide of 
lead 0.78, acetous acid, 0.17, water 0.05. 

The former of thefe falts has an excefs of acid, and a ftrongly The coounon at 
faccharine fade; cryftallizes in needly prifms, which appear jJ*^*^^** 
to be hexagonal, and terminated by hexaedral pyramids; 
undergoes no alteration in the air ; is very foluble in water, 
and forms with it a foiution feebly precipitable by carbonic 
acid. The latter, on the contrary, is neutral ; has a lefs per- The ns^r or 
ceptible faccharine tafte ; affe&s a lamellated figure ; is foluble 
in vinegar, and then exhibits on evaporation the needly form ; 

e RttUiitin dcs Scleaces« No. 77. 

efHorcTces 
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efflorefces (lightly in the air; is much lefs foluble io wateo 
but forms with it a folution abundantly precrpitable by 

Fine white lead carbonic acid. This precipitate is very white, forms a pafte 
with oil, and by extrafting the carbonic acid from chalk by 
means of Are, it would perhaps be poffible to prepare a Ane 
white^Iead by thefe means. 

Advantage! of The value of the difcovery of this fait, will be readily 

thedifcovery. perceptible. It not only brings us acquainted with a new 
TubAance intereAing in a fcientiAc view, as it affords us a fre(h 
proof, that the proportions of the conftitueiit principles of 
falts may vary greatly ; but it is iikewife of importance in the 
art of phyfic, in which falts of lead are daily employed, and 
which may require one containing a large proportion of oxide; 
and it is of confequence to the arts in general, as it affords a 
new method of obtaining a Ane white-lead, and particularly 
to that of manufaduring acetite of lead, on the proceflfes and 
produds of which it throws great light. 
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Arachls hypo- 
|Wi cultivated 
In France. 


‘Afeds an oil 
excellent for 
lampi, 


and other pur- 
polei. 


Tke Arachis Hypogaa, or Ground Nut qf the Weft Indies, cuU^ 
tivated in France for its Oil. 

IN the departments of Landes and THerault in France, 
lat. to an. oily plant, called arachis, of the family 

of lentils, (arachis hypogaea) begins to be cultivated. It was 
brought by the Spaniards from Mexico, and was introduced 
by the French from Spain. An ounce ot the oil of this plant, 
with a wick a line and half in diameter, burned nine hours 
and twenty-Ax minutes; an ounce of olive oil under Amilar 
circumAances, laAed only eight hours. Thus the oil of the 
arachis has the advantage of more than one eighth over olive 
oil ; and it has more or lefs over every oth^ kind of oil. 
It is an excellent fubAitute for olive oil for every domeAic 
purpofe, and is preferable to all other oils for the manufa£lure 
of foap. The feed yields nearly half its weight of oH. 


The enquiries of a corr^fpondent, refpeding the method 
of experiment adopted by Dr. Irvine, will be anfwcrcd in 
our next. 4 
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ARTICLE L 

Letter from AvDRKVf Duncak, M. D. P. R.S.E. eo'ntemi- 
ing Experiments and Objervations on Cinchona, tending parti- 
cularly tojhew that it does not contain Gelatine , ' 

To Mr. NICHOLSON. 

S. I R> 

Having been long engaged in a leries of experiments oti ' 
the aflringent fubllances employed in medicine, I was parti- 
cularly interefled' with the ** Abflrad of a Memoir on the Fe- 
brifuge principle of Cinchona/* contained in the lad number 
of your excellent jourria). The prefence of gelatine in cin-t>KiMceoffa^ 
chona, was fo incompatible with experiments 1 had formerly 
made, that I was firongly inclined to believe, that Seguintaict. 

(than whom no one flibuld bo better acquaint^ vtrith the com^ 
binations of tannin and gelatine) had been mifledi dither front 
having examined cinchona which had been adulterated, or 
from feme other accidental caufe. To fatisfy myfelf I imme- 
diately proceeded to the unerring tefi of experiment* Which 
hascNtnvinoed me that cinchona does nor contain gelatine, butBattecomalni 
fome other principle not yet fiifficienily examined, which ^ 
agrees with gelatine, in forming with tannin, a precipitateulaLlttUt^* 
comparatively infoluble in waters At the fame time it it bat^Hffe 
&ir to remark, that my experiments were made with tim in-**^' 

VoLa VI.— -December. Q fufion 
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( 

BXPE&IMKVTS And OBSEBVATlONa ON CINCHMA# 

fufion and tin£lare of cinchona, containing all the fidiilile 
principles of that fabfiancdr, whereas Sqpiin's qbfervations 
are faid to be derived from the examination of the iiblated fe-. 
brifuge princi|^, of which he gives the following charadefs : 

It precipitates the foliition of tan, but not the folations of 
gelatine and fulphate of iron/' On (he contrary my experi- 
ments (each me, (hat the entire infufion and tindure of cin- 
chona, precipitate the folution of tan, and alfo the (blution of 
gelatine (lightly, and the folution of fulphate of iron co- 
pioufly. But as the two lafi precipitates may be reafbnably 
aferibed to the adion of other principles contained in my in- 
fufion and tindure of cinchona, 1 (hall not rnfifi upon lhem> 
but proceed to fitaw that, although cinchona adually does pre- 
cipitate the folution oi tan, yet it does not contain gelatine. 

ExperimeiU 1. 

(a) An ounce of infufion of galls was faturated, by adding 
to it in different portions, an ounce and a half of infufion of 
cinchona. The mixture was white and turbid, with a loofe 
light precipitate. 

(b) On filtration the fluid paffed almoft colourlefs, and per- 
fedly tranfparent. 

(c) The precipitate when dried, weighed five grains. It 
had a. yellow colour, and an opaque earthy appearance, was 
extremely friable, and did not adhere to the filtering paper. 

(d) The filtred fluid gave no further precipitate with fdlu- 
tion of cinchona, but with half an ounce of folution of ge- 
latine, containing fix grains of gelatine in each ounce, it pro- 
duced a copious precipitate, and was faturated. 

(e) The precipitate, when feparated by filtration, and dried 
alfo, weighed five grains, but was hard and brittle, adhered 
firongly to the paper, had a yellow colour, and exaAIy re- 
fembled a refin in appearance. 

Experment II. 

(a) An dunce of the fame infufion of galls was faturated by 
an ounce and a half of the fame folution of gelatine. Imme- 
diately a very copious, whiti(h, tenacious, and adhefive pre- 
cipitate was formed. 

{b) On filtration the fluid paifed very flowly, and even after 
repeated fiUration, fiill retained a flight degree of opa&ne 
bluiflincfs. 


(c) The 



ixriRiMiirTt AVD oaitBVATMv* ov cureseirA. 


lan 


(c) The precipitate when 4ried, weighed ibarteen gnhM 
eul A half. It had a hrawidfli jeBow cotonr« was tranfpatenl; 
and had a refinottt appearance and firafiore. Itwaialfehard 
and briulet and adhi^ ftron^y to Ae filter. In every par- 
ticular it refenibled Ae precipitate produced in the former es> 
periment {E*p. I. e.) by gelatine, after Ae iniufion of galli 
wai completely faturated by cinchona. 

(d) lathe filtred liquor (£^, ll.fi) infofion of dndiona inlaiM of da-' 


produced no change. 

Expcrimau III. 


chwnfiwaa 

fmlwrfmt-, 

(liaM. 


To an ounce and a half of the fame infufion of cinchona, lotkfivaflrAu 
half an ounce of the folution of gelatine was added. It pro- ***^Jj*^ 
duced only a flight degree of tarbidnefi, and dnuiged the co- i|M«twua. 
lour ofAe infufion from apalegreeniA toareddiAydlewco- 
lonr. When filtred, it pafled perfeAly tranfparent, and Ae 
bottom of Ae filter wai covert wiA a red vamiA ; but it 
had gained only one grain in weight. In oAer experimenta 
with larger quantities and flronger infufion of dnchona, Ae 
prefence of tannin was more ftrongly indicated. 


Experiment IV. 

Infufion of galls wru not aileAed by redifiedfpiritl ofwme, lafalMefgSUs 
in which ifinglafs had been long mfufed. Uafiab^^ 

Mfte la il- 

Experinmt V. cohsl. 

{a) A tinAure of cinchona was prepared by inftrfing it in UnAum or 
the fame reAified fpirits. Afterit was filtred fome refin was 
feparated by predpitation wiA water and filtration. wr, 

(fi) With infufion of gdls Ais tinAure gave a eopions pre- m 4 te laftlm * 
cipitate, exaAly refembling that produced by the lamere-*^fi*^ 
agent and infufion of dnchona. {Exp, I. c.) ^ 

E x per i ment VI. 

With tinAure of galls the fiune tinAure of diichoiia gave TlaflaM ot 

. . tidb «ft4of 

no precipitate. tme 

aoaml a i ota t 

Experment VII. 

In Ae mixed tinAure {Exp. VI.) a copious piedpheA was ifiidlaisl by 
produced by diluting it wtA water, ***** 

Q2 
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Carbonate of 
potaA precipi- 
tate! folution 
of gelatine, 


but not iflfu- 
flbn of cin- 
chona* 

Difference be- 
tween gelatin 
and cinchonln. 


Celatln forms a 
jelly with water, 


and if preci- 
pitated from it 
by alcohol, car- 
bonate of pot- 
aih, and tannin. 

Cinchonin does 
nor form jell^ 
with water,^ is 
not precipi- 
tated by carbo- 
nate of TOtalh, 
IS folobie in al- 
cohol, and com- 
bines with 
tannin. 


Experiinent VIII. 

A folatlon of carbonate of polafh produced a copious 
white flaky precipitate in the folution of gelatine, which was 
foluble in boiling water, but was not precipitated from the fo- 
lution by infufion of galls, until fome acid was added. 

Experiment IX. 

The folution of carbonate of potafli changed the colour of 
the infuflon of cinchona to a fine red, without difturbing its 
tranfparency. 

Thefe faAs feem to me fuffleient to prove the difference be- 
tween gelatine, and the new principle in cinchona, which for 
the fake of convenience, I (hall venture for the prefenl to de« 
nominate cinchonin. 

Gelatine is foluble in water, and the folution is dlfpofcd to 
gelatinize. Six grains of iiinglafsidiflblved in one ounceof water, 
form with it at temperatures below 60^ Fahrenheit, a jelly oi^ 
confiderable firmnefs. From its folution in water, gelatine is 
precipitated by alcohol, and a folution of carbonate of potalh. 
It is precipitated alfo by tannin, and the precipitates form a 
hard brown tranfparent mafs, 

Cinchonin is foluble in water, but gives it no tendency 
to gelatinize. From its folution in water, it is not preci- 
pitated by a folution of carbonate of potaili. It is foluble in 
alcohol ; it combines with tannin. The compound is foluble 
in alcohol, but forms, when water is added, or ufed as a men- 
llruuro, a friable opaque yellowifh precipitate ; but cinchonin 
does not feparate even from a watery folution of tannin, all 
that is precipitable by a folution of gelatine. 

ANDREW DUNCAN, Jun. 
Edinburgh, SOth 0^. 1803. 
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n. 

tenet from a Correjpondentf containing DiJ^uiJitiom on tfiePitan* 
tnfms Cl/' NiceLAi, and other Derangements cf the Animal 
Syfiemt 

To Mr. NICHOLSON, 

SIR, 

E account publiftied in ybur laft number by Mr. Nicolai, 
of his feeing fpedlres, appears not only to admit of an ex- 
planation on Tome of the laws of vifion with which we are 
already acquainted, but may alfo lead to fome rational account 
of the grounds, on vyhich the belief in apparitions, which has 
fo generally prevailed in all ages of the world, may be founded. 

If we look for a moment at the fun, and afterwards turn 
our eyes on the blue (ky, or throw them upon the ground, we 
perceive a black (pot of the apparent iize of that luminary. 

This fpot will by degrees affiime a faint green colour» then be- 
comes red ; and if wc pay attention to tiiefe phenomena, we 
fliall iind the green and red colours alternate, becoming gra- 
dually more faint, till they wholly difappear. 

If the eye be directed for fome time towards a window, and Inftmcc of a 
then covered by the hand, the bars will firft appear luminous, 
and the fquares dark, and then the contrary, and this will al- 
ternate till the whole image gradually faints away. 

Thefe are termed ocular fpedra, and have been fuppofed 
to depend on the alternate tenlion and relaxation of the fibre* obvioui 
of which the retina are compofed. They referable the trem- ftate ot debility 
bling of an over-fatigued mufcle, in which one fet of hbres 
attempts to relieve the exertions of another. Thefe pheno- 
mena are mod obvious after the eye has been fatigued by long 
continued exertion. They are more readily obferved in the 
evening than the morning, and the fpedtra of (he felting are 
more eadly caught- than of the meridian fun. 

In certain dates of bodily debility, whether produced by Spontaneoui oc- 
(he abfence of volition, or by difeafe, they are known fpon- 
taneoufly to occur. In the former date, which may be termed reverie, 
reverie, when a perfon attends'iligbtly to the impreffions of bis 
fenfes, without attempting to regulate them by his wilb at 
jwhe9 a perfon looks carelefsly in the dre during twdight, the 
^ infinite 


The phttitsdifi 
of NicoUd mty 
be explained^ 


—from the tm- 
preUions of vifi- 
ble ubjedti on 
the eye. 




m 




thiitae. 


Wiif^bg 
. pcrBM pick the 
M riothfi, aB< 
loMlIne tli^ fee 
tenoM or dirk 
fi|iireit 


Hkdltt evideat- 
U indulged the 
Bite of fteerie* 


The phantrfmi 
eiere of thingt 
hcftieiecBi 


infinite wietj of fimtaltie ferns thet pels before the ejes id 
familiir to every one. Tbefe fencies tie however, in finne 
meafure, uifinenced by the tinin of thinking e perfon isaccof- 
tomed to purfiie. Swedenboorg appears to have been per* 
petually undo: the infiuence of this kind of reverie, except 
when empbyed in writing an account of what had prevKwfiy 
occiirred to his mind. Had he been conftantly occupied in 
adive bodily exertion, pethaps it would have difEpated his 
phantafies. 

Picking the bed cloaths, which appears to occupy the atten* 
tion of thofe who are labouring under the debility preceding 
death, probably arifes from parts of the retina becoming tnfen* 
fible of the ioipreffion of light, which produces the fenfation 
of fomething dark lying on the bed-cloaths, which they are 
defirous to remove. The enfeebled mind may not unfre- 
quently transform thefe into the figures of demons. The pur* 
fuit of the dark fpot formed by the infertion of the optic 
nerve, which in that flate is mifiaken for a reality, may alfo 
give occafion to this afiion fo frequently obferved among the 
dying. 

Mff Nicolai informs us, that he was in the habit of forming 
vivid reprefentalions to himfelf not only of whole fcenes of 
comedies, but even of the peculiar dreiles, forms, and com* 
plexions of thofe who performed them; that is, heaccuflomed 
himfelf earnefliy to attend to thefe ideal exertions of his own 
imagination. In the next place he tells us, that he firft began 
to fee fpedtres after having laboured under a nervous fever, 
and great trouble of mind. For the melancholy cafl of bis 
earlier vifions, or the appearance of dead bodies, hisdejeAed 
ftato of mind accounts. That appears however to have foon 
fuMded. The difeafed ilate of the retina, confequent to his 
fever, feems to have continued longer. 

This fiate appears to have been Aich as to render him fenfible 
of the fpefiraof the thingt he was in the daily habit of feeing, 
fuch as meDf borfes, dogs, &c. for be does not fey be ever 
faw any thing unomnmon. What this particular oo^itioa of 
the retina might copfifl in, it is impoCble to determine. It 
may have been acombtnalicm of weaknefs with excefs of fen* 
fibiiity. The fpeftra of the bodies he had feen involuntarily 
leeurrod to his attention, but not with fuch flrengtb as toprw- 
vent the more ferciUe impreflhm of what was in reality peflbsg 
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before him. The notion of heerii^ the phantoms fpeak I Audible 4ela« 
(hould refer to an aflfedion of the organ of hearing, fimitar to 
what took place in the eye. It is evident they were both re« 
moved by a flight diminution of tbe quantity of circulating 
blood. 

Many flories of apparitions tnay^ in my opinion, be ac« pjumeetaii of 
counted for on fimilar principles. A perfon fixes his eyes in'* departed fi leads* 
tently on the face of an expiring friend illuminated by the light 
of a candle, perhaps with the intention of taking a laft fare^- 
well; foon after, going into the dark, the fpeArum of this lu- 
minous appearance occurs to the fatigued eye. and be Ihinks 
he perceives tbe dying man he had juft left, ftanding before 
him. 

On thefe principles we may venture to correfi an error in CorraQion of 
the general reprefentation of our juftly popular play of Hamlet. wpwfenu- 
The ghoft fliould only appear once. This Angle appearance ^ Hsrnkt. 
makes fo ftrong an impreffion on the mind of Hamlet^ which, 
together with an habitual melancholy, was debilitated by care 
and vexation, that whenever afterwards he thinks ferioufly on 
1 1 is fatluT. the fpedrum of the ghoft recurred to his eye. as he 
hiinfelf informs us. when he tells Horatio he fees his father, 
and is afkcd vt here. he fays. ** in my mind*g eyr.*' 

Thefe curfory remaks. Sir. are in feme meafure written to Concluding 
evince how much better it is to attempt at leaft. to account for 
phenomena on principles already known, than to hunt for a 
new caufe for every uncommon appearance. But what kind 
of philofophifing can we expedt from a man. who quotes fuch 
canons as the following, for rules of philofophy ? ** That know- 
ledge derived from experience is merely empirick. and there- 
fore not to be depended on.^’ ** That obfervation (hould not 
be admitted in theoretical philofophy.'^ What is theoretical 
philofophy ? After the exiftence of Bacon, of New*ton. and 
of Locke, who could have expeded to live to fee tbe whole 
thinking part of a nation puzaling tliemfelves about opinions, 
which, if they admit of any defeription. may be charaQerized 
as a jamUe of the abfiraQions of Ariflotle. with tbe ideal fyf- 
Icm of BerkleVt 

A STUDENT. 


III. Ei^ 



Experiments ok gum kino* 


K3npiiota$iim. 


Whence it it 
obtained not 
known. 


Said tpbe from 
the pau de 
^fangue of Africa. 


Iffed in medi« 
cine as a tonic. 


Yields an aque- 
ous Xuidi an oilf 
carbonic acid* 
and carbonated 
hidrogen. 


Its aqueous 
produft* 


Its reSduam. 


Experiments on the Suhftanee vulgarly caUed Gum iCino, ByCir* 
Vauciuklin 

*X^H£ name given to this fubftance is by no means fuited to 
It; and were it not a common praQice^ to give naiqes to things 
before we are acquainted with their nature^ it would be incon- 
ceivable how it (hould have been called a gum« having neither 
the phyfical nor chemical properties of one. 

Neither have we any accurate knowledge of the tree or of 
the country that produces it; but it appears to have been hrft 
brought to Europe by the Englifh, who made known its medi- 
cinal properties^ and introduced it into our fliops. 

It is called in tfadc kino or the gunM*efm of Gambia. Dr* 
Oldfield, who made it known to Fothergill, termed it the true 
gum of Senegal. In the Medical Obfervations and Inquiries, 
it is faid to be brought from Africa, and the tree that furnithcs 
it to be called by the natives pau de fatigue. 

As a medicine it i$ ufed in the form of bolufies, lozenges, 
aqueous infufion, and fpirituous tindlurc, as a tonic and afiriii- 
gent. 

Subjected to the action of fire, it melts and fwells up con- 
fiderably ; yields at firfi a clear liquor, which in a few infiants 
becomes coloured ; a light and nearly white oil then pafles over, 
which in the courfe of the procefs becomes coloured and 
heavier than the aqueous produdl. A fmall quantity of car- 
bonic acid is like wife formed, with a large quantity of car- 
bonated hidrogen gas. 

The oil produced in this operation unites with cauflic fixed 
alkalis, and forms a deep red liquor, that becomes of a dull 
green on expofure to the air. 

The aqueous product is not acid, but has< an acrid burning 
tafie, owing to a portion of the oil retained in folution ; and 
potafli feparates troni it a large quantity of ammoniac. 

Twenty grammes diflilled with a firong heat left eight and 
half of a very bulky coal, marked with the colours of the 
rainbow; and this coal afforded feventy-iwo centigrammes of 
afhes, confining chiefly of limOf filex, alumin, and oxide of 


^bridged from the Annates de Cbimie* 
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Kino is Kttle foluble in ^old wat^r, but much more'in4iot| Itsfolutlonia 
ihoagb a portion of it is infoluble. The folution » 
acid : alcohol does not precipitate li, but feparates fome red- 
difti flocks; when made with boiling water it grows turbid on 
coolings and depoiits a brown red precipitate. 

A faturated folution is precipitated by mild alkalis, but Precipitated ky 
water in fufficient quantity re-dUTolves the precipitate. 

Caufiic alkalis likewife precipitate it, but if added in excefs 
re-diflblve the precipitate. * 

Glue difTolved in water forms a .very confiderable rofe- and coaguM 
coloured coagulum with the folution of kino; and if thequan- 
titles be fuch, that both fubflances are faturated, the fuperna- 
tant fluid will be nearly colourlefs. 

Though thefe appearances indicate the prefence of tannin Ip tannin pre- 
in kino, it does not precipitate ferruginous falls black, but 
a beautiful deep green, fcarccly alterable by expofure to the 
air. This property it liai* in common with the infufions of ctn* Contiini s 
chona and rhubarb ; whence it is irrobable, that tlicl'e throe fiib- to 

fiances contain a principle of funilar nature. rhubirk 

This principle, whatever it be, is very deftruAible: for, if Thiiprincipb 
a little oxigenated muriatic acid be poured on the precipitate JIJJJ 
it forms with iron, this lofes its colour, and does not rO-appear 
on the addition of an alkaline carbonate, which produces only 
a red oxide of iron. 

The folution of kino copioufly precipitates acetite of lead of Precipitate! 
a yellowifti grey; nitrate of filverof a reddifli yellow, and tar- ^ktioiii'***** 
trite of antimony of a yellowilh white, but much more copi- 
oully than the infufion of tan or of cinchona; which feems to ufeJul aa anaa* 
indicate, that it would be a better antidote in cafes of perfons 
poifoned by this metallic fait. 

Wool and cotton being boiled in a folution of kino, and then Dyeiwool and 
dipped in a bath of fulphate of iron, appeared on immerflon 
of a bottle-green; but being wnihed and dried, the colour be- 
came a blackifh brown. It was very durable. 

Hot alcohol diflblves kino very well, all but a fmall portion. DiflWivef Inhoc 
Water renders the folution a little turbid, but precipitates **^'^^** , . 
nothing. 

The portion infoluble in alcohol, nearly a fourth of the whole, Contain! a por. 
has neither the (utternefs nor aftringeni 4afie of ktnb; bat, on 
the contrary, is rather mucous and fweet. It eaftly diflolves 
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in hot water, and gives it a fine red colour. It is precipitable 
bjr alcohol; but neither by glue, nor by any metallic folution. 
On burning, it dififufes a fmell refembling that of gutn. 

This favours the I rufpeft the prefenc^ of this fub&ance favours the folution 

in water of the principle foluble in alcohol; for the latter is 
Ib water. Inf* foluble in water when feparated from the former; and, if 
the quantity of water neceflary for diflblving the afiringent part 
be not employed in the firft inftance, what is left requires a 
greater proportion of water. 

Water ditblves Four litres of water, ufed at difiereni times, left near 
twenty grammes out of a hundred of kino undifiblved. The 
refiduum grew foft like a refin in boiling water, and all of it, 
* except feven decigrammes, was foluble by alcohol, to which 
it imparted all the properties before obferved in the afiringent 
matter. 

Sulphuric acid Sulphuric acid diminifiies the action of water on kino, in- 

rmdm it left of increafing it, as it does with refpedt to the refinous 

part of cinchona. 

It tans leathar. It is capable of being ufed for tahning leather. 

N«chcr a gum. From what has been faid it appears, that the greater part 
noragum«refin, ^f confifts of tannin, and is neither a gum, nor a gum* 
fpeciei often- refin. But there is a flight difference between it and the tan- 
nin of galls and oak bark, which precipitate iron of a blue 
black, while kino precipitates it green, in whioh it refembles 
cinchona and rhubarb. If therefore it were to become plen- 
tiful and cheap, it might be employed for all the purpofes for 
which sdlringent vegetables are commonly ufed. 


Addition. 

Dr. Punoan Vauquelin is not the firft who difeovered the common 

firft aflerted it eiTor refpeding kino. In the new Edinburgh Difpenfatory, 
to baan extraa. Duncan has entered pretty fully into the fubjeft, and afferts 

it to be in reality an extras. He adds, that what we have 
now in the (hops is not brought from Africa, but chiefly from 
Obteiaed fnm Jamaica. In a private letter he informs me, that this is an 
fripcT"^^ cxlimdl of the coccohba urifera, or fea-fide grape; while the 
fined kino of the fliops, and what from fome circumflances he 
fuppofes was the fort analysed by Vauquelin, is the produdl of 
and gum-tne of different fpecies of eucafyptus, particularly the refinifera, or 
Botany Bay. brown gum tree of Botany Bay, from which country a panrel 
was imported fome years ago. 

W. N. 

IV. JEjrfradi 


Obtaiiied fton 
the fea*iida 
grape. 
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IV. 


Exiradt of a Letter from Dr. Prikce, rejpe&ing kis 
Air-Fump, 

It is unneceflary here to enter into the merits of Dr. Prince’s pr. Priacs*# 
air-pump» as they were noticed in the I ft. Vol. of the Philo- J^pfefMteria 
fophical Journal, 4to. edit, p. ISO. The purpofe of his letter the Eoc^lo- 
U to defend himfelf againft the mifreprefentations of the writer *"**»“««*• 
of the article pneumatics, in the Encyclopedia Britannica; 
which he has done in the fuppicment to the edition of that 
work reprinting in America, where it may be prefumed it 
will meet the eye of but few Englifh readers. 

The Encyclopedia fays, " great inconveniences were ex- Charged with 
perienced from the oft illations of the mercury in the gauge. }v“"|7r"n*iriMai 
As foon as the pifton comes into the ciftern, the air from the of the meivury 
receiver immediately ruftics into the barrel, and the mercury Kheganie. 
(hoots up in the gauge, and gets into a ftate of ofcillation. 

The fubfequent rife of the pifton will frequently keep time 
with the fecond ofcillation, and increafe it. T[ie defeent of 
the pifton produces a downward ofcillation, by allowing the 
air below it to collapfe ; and by improperly timing the ftrokes, 
this ofcillation becomes fo great, as to make the mercury enter 
the pump.” 

This, Dr. Prince obferves, is a very Angular account of This contradilU 
the working of the American air-pump, li Jeems to be found- 
ed on experiment, yet it is contradicted by numerous experi- 
ments performed with the original pump, and with one on 
the (ame conftruClion, made by the late Mr. G. Adams in 
London. Many fcientific and refpeClable perfbns were 
witneflfes, that no fuch extraofcillations were produced by it ; 
but that the mercury rofe in the gauge in the fame manner as 
it did in a double-barrelled pump of the common conftructiem 
made by Nairne. Add to this, Mr. Adams, who made the 
(irft pump in England on this plan, mentions no fuch efieCI, 
either in his letter to the inventor, or in his public account of 
it ; nor does Mr. Jones, who has fince made pumps on this 
plan, and given an amunt of their exbaufting power, which 
he Ikys, in a letter to Dr. Prince, is fully equal to that of 
Cuthbertfon’s. 


To 



bR. prince’s air-pump. 


Valves faid to be 
put in thepifton 
to prevent 
downward 
ofciliation j 


but valves could 
not increafe its 
refinance. 


Said to be dif- 
ficiiit of execu- 
tion ; 


but left fo than 
•tilers. 


Subfequent ioi- 
rovementst 


To prevent the downfvard ofciliation, which. Dr. Prince 
obferves, could only occur in a fingle-barrelled pump, and 
which he obviated by ufing two barrels, the Encyclopedia 
fay<!, " valves were put into the piflon ; but as Ihefe require 
force to open lliem, the addition Teemed rather to increafe 
the evil, by rendering the ofciliation more (imultaneous with 
the ordinary rale of working.” If, replies the Dodlor, fuch an 
evil were produced by the defeent of the pifton, it is dif- 
ficult to conceive, how putting valves into the pillon could 
have increafed it. They could not increafe the evil, unlefs 
they increafed the reii fiance to the air under the pifton. But 
it mud be a flrange affertion, that a piflon with a valve in it 
will give more rcfiflance to the air than a folid piflon. 

Another obje£lion is : it appears of very difficult execu* 
tion. It has many lung, llender, and crooked paflages, which 
mufl be drilled through broad plates of brafs, fome of them 
appearing fcarcely practicable. It is rare to find plates and 
other pieces of brafs without air-holes, which it would be 
difficult fo find out and clofe, ^kc. Now the fa6l is, there is 
not fo much pipe and du^-work in the American air-pump, 
by more than one half, as in Mr. Nairne’s improved pump of 
Smeaton, againft which no fuch objection is brouglit. There 
can be no reafon to prefume the brafs work would be more 
defedtivc, unlefs it were more complex in its form. And it is 
obvioully far fuperior in point of fimplicity to Cuthbertfon’s, 
which the Encyclopedia confulers as '' the mod perfedt that 
has yet appeared.” 

After thefe dridlurcs* on the Encyclopedia Brllannica, 
Dr. Prince gives an account of the improvements he has 
made on his former attempt. 

* The following improvements have been made in the 
American air-pump, by the inventor, to render it more fimpic 
and convenient. It has been obferved above, that in all air- 
pumps, made to condenfe as well as exhaud by the fame 
barrels and winch, there mud be additional pipes, duds and 
cocks to command and regulate the operations : But this is 
not the bed method of condruding the indrument for ex- 
hauding and condenting experiments r for a great drain is 
brought upon the rackwork of the pump when feveral atmoT- 
pheres are throw into the receiver ; and the pump may be 
made with lefs trouble and expenfc by fixing a common con- 
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deDliog (fringe to it, in the following manner. Let a flraight Bcft made t« 
pipe be fixed to the cifterns, and pafs horizontally to the re- I 

ceiver-plate, as in the common table air-pump. At a con-tyringe. 
venient difiance from the barrels this pipe roufi be fwelled out 
fo as to admit the key of a fiop-cock. The key of this cock Stop cock for 
muft be pierced quite through in the direction of its handle ; cxpcrimroti!** 
and half way through, at a right angle to meet the other hole. 

A fmall pin mufi be fixed in the handle, on that fide which 
correfponds with the (hort hole. A hole muft be made in the 
fide of the pipe to cgrrefpond occafionally with the liolcs in 
the key. This cock is more fimple than the one in the 
original pump, and will regulate the exhaufiing and conden- 
fing experiments. To fet the cock for exhaufiing the receiver, 
bring the handle of the key parallel with the pipe, w'ith the 
folid part of the key againfi the hole in the fide of the pipe ; 
then will the communication be opened between the^ barrels 
and receiver, and the receiver may be exhaufted. To refiore 
the equilibrium, or let the air into the receiver, fet the handle 
of the key at right angles with the pipc> and let its projedling 
pin point to the receiver; then will the communication be 
opened between the atmofphcre and receiver, through the 
hole in the fide of the pipe and the cock. In this fituation 
the folid part of the key will clofe the pafiage in the pipe lead- 
ing to the barrels. If a condenfer, having a valve at its end, Mcdr of con. 
be now attached to the fide of the pipe, oppofite the hole, the 
air may be forced into the receiver through the cock without 
entering the barrels. The fwelled part of the pipe, in which 
the key is inferted, (hould be fo made as that the condcnfcT 
may be ferewed on or off, at plcafure. The equilibrium may 
be refiored in the receiver, either by unferewing the con- 
denfer a little, or by letting the air out through the barrels. 

• In this confiru6lion, the pipe fianding between the barrels The pump thus 
in the original pump, and the drilled paftages in (he horizon- 
tal piece connedling this pipe with the regulattng cock, are 
unnecefiary. The pump is rendered more fimple, and every 
difficulty of execution on account of crooked paflages, 8rc. 
removed. This alteration in the American air-pump was con- 
trived by its inventor, and a table-pump made on this plan, 
for him, by the late Mr. G. Adams before the lafi edition of 
die Encyclopedia was printed. 

' Another 
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Matte b * Another alteratiim, finoe mwie, is in the fitfution of the 
tevatf».pwAP»^y^pyg^p. jgfl mentioned pump not having one fixed 
to it. In all atr-pumps having the tops of the barrels dofed 
with plates and collars of leather, as in Nairne’s, Cathbert- 
foD^s, and the American pump (as now altered by removing 
the middle pipe,) it is neceflary to conned oil boxes with the 
topiiplates to receive the oil which is thrown out of the barrels 
in working the pump. Cuthbertfon’s pump has twoj one to 
each band. By removing the oipe. from between the barrels, 
in the Americen pump, a fmall band b fcrewed in its place 
to the crofs-piece, which conneAs the top-plates covering the 
Btncr So inter valves. The barrel anfwers the purpofe of an oil-box in 
sP* toTwinji fr exhaufrions. When greater vacuums are wanted in 

avilw-piima. the receiver, this barrel anfwers alfo for a valve-pump. On 
the top of the crofs-pieco is fcrewed a collar of leathers cr>n- 
taining « pifton and its rod, to work occafionally in the barrel 
below. At the lower end of the barrel is a valve covered with 
a cap; by unfcrewing the cap, and paffing down the pifton, 
all the oil in the barrel is expelled through the valve; and 
afterwards the barrel, and the fpaoe above the valves on die 
top-plates of (he great barrels, aie exhau fled of air, by work- 
ing this fmall pump. The fmall pifton when drawn up to its 
collar of leathers is above the boles in the crofs-ptece leading 
from the valves. When the fmall barrel is ufed only as an oil- 
box, the collar of leathers, with the pifton, is removed, and 
a batton, with a (hort pipe in it, fcrewed in its place to give 
vent to the air when expelled from the barrels : In this \'alve- 
Wteviddl- pump there is not fo much work as in Cuthbcrtfon’s two oil- 
tteteipsoce. boxes ; nor is it an additional expence; for the fyringe, which 
i^ ufed with the lead weight in the receiver, is made to fcrew 
to the crofs-piece for this purpofe; the weight being taken 
off, and a cap fcrewed on over the valve, when ufed as an 
oil-box. In the collars of leathers, on the tops of the barrels, 
are put two fmall flat boxes, below one or two rings of the 
Thtoilacithar leatites, the pifton rods paffing through them. Thefe boxes 
Mkea^ by contain the oil to keep the leathers moift, and air-tight. In 
fitoation the oil is not thickened by evaporation, nor carried 
tbsteathin. up from off the leathers, when the pifton rifes, as in Nairne^s 
pump, and the leathers are belter fupplied than by the dirty 
oil paffing through the pump and returned to the collars by 
Cuthbertfon’s crooked pipes. The American air-pump, made 
in this manner, is the fimpleft form of any pump of equal ggwer 
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Memoir on the Jidee. By CiU Lablack *. 

HThE objefi of this paper is to compare the high tides ob- 
ferved on the 23d of March lafi« with the refults iatKeated by 
the theory of univeriai gravitation. 

At this period the moon was new^ and in her perigeam. Nfw moon^ fai 
ThefecircomfianceSf joined to thole of an equinodial fyaygy# 
are the moll favourable to high tides : and if at fuch a time the moft 

afiion of the winds fliould combine with thefe regular caufes, ^ 
inundations may ibI]ow« againll which it is prudent to ufe 
precautions. It is with this view that the board of longitude 
publilhes in the Comioiffimce dee Ttme every year> a table of 
the higheft tides that follow every new and full moon. 

To know the real height of the tide produced by the adion Height of tidt 
of the fun and moon^ and diftingnilh it from that which is ow- 
ing to the temporary adlion of the wind^ it is not fufficient to flood/ * 
obferve the abfolute height at flood, but the correfpondent ebb 
mull be obferved likewife, and the didferesoe between them 
gives the total height of the tide. We can ealily conceive. Wind aai 
that the adion of the wind mull add to the height of the water, ^ h^h. 
both at ebb and flood, nearly in an equal degree. This con- 
lideration is indifpenfable, for without it all we can deduce 
from obfervation is the fum of the combined effedsi without 
being able to feparate and refer them to their realcaufes. 

The tides of the 23d of March were obferved at Brell by Tide of s3d of 
Cit. Roebon and Mingon. The total height was 23 feet^*'^^* 
four inches, the greateft ever obferved. That which came 
nearell to H, was as far back as the 23d of September 1714*, Scpaai, S 7 i 4 » 
when the moon was full, in her perigeuro, and ahnoll without 
declination, as well as the fun. Its total height was 22 feet 
11 inches* 

According to the theory given in the fourth book of La Themy In Le 
canique C^iefie^ the greateft diflerence between high and 
water in the preceding fyzygiei, is 22 feet 10 inches, which rervstion. 
differs very little from the obfervalions : But in that book it is 
remarked, that the local circumftances of every harbour may 
occafion the relation of the aAion of the fun and moon on the 

• National Inftitutc of France, IV. 
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phenomena of the tides to vary. A comparifon of the obfer^ 

. vations made at Brefi, bas^ade known to Cit. Laplace, that 
circumilances there increafe the action of the ipoon one-fixth ; 
and with tbismakltiiGation the refult of tlie theory is a mean-be- 
tween thofe f iven by obfervation. 

Time The high tide of the 15th of September 17 15, in the morn- 

hMiwt varkd in ***« 23d of March laft, in the evening, were 
near a century, nearly equididant from the fyzygy, which Ihould give thc*fame 
hour for the tides, if the local circumdances of the harbour have 
not varied in the interval of nearly a century. The drd was 
obferved at half after four in the morning, true time; the 
fecotid, at 29 minutes after four in the evening : whence it 
appears, that the time of the tides at Bred has not varied in that 
period. 

Srr.es of obfer- Cit. Laplaco has propofed lo the drdclafs of the Inditute, to 

vations on the government to dired a feries of obfervations to bo made 

tides pfopolcd* ^ f , 

on the tides in the different harbours of France; and to appoint 
a committee to draw up a dngle body of indrudtions for the 
bed mode of making thefe obfervations. Both propofals were 
adopted. 

The whole of the paper, of which an abdradi is here given, 
will be printed in the ConnofJjUnce de$ Terns, 
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AhftraSt of a Paper by Cit. Guyton-Mok vkau, entitled an 
Examination of a natixe Carbonate nf Magnefia *. 

Though magnefia is a condiluent part of many dones, 
it enters into them but in fmall quantity, with few exceptions* 
Native carbonate of magneda occurs dill more rarely in any 
Qoofidorable proportion. Citizen Guyton, however, fearch* 
ing for a clay pofleifed of the bygrometric property tn the 
higlied degree, lately found a very large proportion of native 
carbonate of magnaSa in a done in the vicinity of Cadella* 
Monte, which is there confidered as a clay very rich in 
aluoiine. 

This done is as compadl as the harded chalk, in an amor- 
phous mafs, and as while as cerufe. It does, not fenfibly ad- 
here to the tongue, and has no argillaceous fmell. Water adis 
* Bulletin des Sciences, No. 75. 
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NiiTlVE CARBONAfB OF MAOKESlAi 

very (lightly on it ; it is not reducible to a folid pafle ; yet on 
drying it appears to agglutinate^ and contrad a little its di- * 
menfions. Its fpecific gravity, when all the bubbles of air it 
contains have efcaped, is 2.612. In the fire it loft 0.585 of 
its weight, and became fufficiently hard to fcratch Bohemian 
glafs (lightly. Five grammes, being dilTolved in nitric acid, 
gave out a large quantity of gas, by which the weight was di- 
minifhed 230 centigrammes. 

Concentrated fulphuric acid, poured on tlie ftone reduced Effcmfceiwith 
to powder, occafioned a violent efTervefcence on the addition 
of water. Without this addition the effeft was not perceptible. 

By this treatment a fait cryflallized in fmall needles was ob- 
tained, which difplayed all the properties of fulphate of mag- of aiiinf* 
nefta. 

This fait was precipitated by potafh, and the precipitate, 
when dried, weighed 131.5 centigrammes. 

The portion not difiblved by fulphuric acid was pure filex, Conuins files* 
and weighed 7 1.2 centigrammes. 

Pruftiat of foda gave the folutions a (light greenifh tinge, but 
nothing capable of being weighed was depofited. 

This ftone therefore contains, analyfJi. 


Magnefia 

26.3 

Silex - - 

14-.2 

Carbonic acid 

46 

Water 

12 

Iron 

0 

Lofs 

1.5 

100.0 


Cit. Guyton obferves, that the difference between the pro- Mow 
portions of the conftituent fubftances of this ftone, and thofe of^-,^| carbonau* 
the artificial carbonate of magnefia, arifes no doubt from the 
circum (lances in which thefe falls have been produced; and 
the other charaderiftics, that diftinguifti them, may be occa- 
tioned by the prefence of the other fubftances found with the 
carbonate of inagnefia in the (lone of Caftella- Monte. 


VoL. VL— December, 1803. 
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• VII. 

Curious Particulars relpeSting the Mountains and Volcanos, 
and the Effect of the late Earthquakes in South America, with 
Remarks on the Language and Science of the Natives, and 
other SubjcHs, Bj/ M. A. Von Homboldt 


Three branches VV E arrived at Quito, by eroding the fnows of Qurldien 
of the Andes. Tolima, for as the cordillera of the Andes forms three fe- 

parale branches, and at Santa Fe de Bogoto^ we were on the 
eaflernmod, it was neceflary for us to pafs the loftieft, in 
order to reach the coaft of the Pacific ocean. We travelled 
on foot, and fpent feventeen days in thefe deferts, in which 
are to be found no traces of their ever having been inha- 
bited. We ilept in huts made of the leaves of the heliconia, 
which we carried with us for the purpofe. Defcending the 
Andes to the wed, there are marflics, in which you fink up 
to the knees. The latter part of the time we were deluged 
with rain ; our boots rotted on our legs ; and we arrived 
barefoot at Carthago, but enriched with a fine colledion of 
new plants, of which I have a great number of drawings. 
From Carthago we went to Popayan, by way of Buga^ 
eroding the beautiful vale of the river Cauca, and having con- 
Aantly at one fide the mountain of Choca, in which are the 
mines of Platina. 

We iiaid during the month of November 1801, at Po- 
pa}an, vifiting the Bafaltic mountains of Julufuito; the 
mouths of the volcano of Pnrace, which evolve, with % 
dreadful noifo, vapours of hydrufulphurated water ; and the 
porphyritic granites of Pifche, which form columns of five, 
fix, or feven tides, fimilar to thefe 1 remember 1 faw in the 
Luganeaii mountains in Italy, wdiich Strange has deferibed. 
Paramos piercing Jn travelling from Popayan to Quito, we had to crofs the 

ttttc o*l**vcg^ia- feafon. Every place 

tion. in the Andes, where, at the height of 3500 or 4000 yards^ 

vegetation ceafes, and the cold penetrates to the very mar* 
row of your bone.-;, is galled a paramo. To avoid the heaU 


Huts made of 
the leaves of he< 
Jiconia. 

The Andes 
marihy toward 
the weft. 


Mines of Plarina 
in mount Choca. 


Bafaltic moun- 
tains. 

Volcano of 
Puraca. 

Columnar por- 
phyritic gra- 
nites. 


* Abridged from the Magazin £ncylopddk|ue* 
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bf IKe valley of Patia; where, in a (ingle night, a fever ins^ 
be caught, that will laft three or four months; we pafled the* 
fummit of the Cordillera; traverfing frightful precipices. 

Vl^e fpent our Chrif(mas at Pado; A little town at the foot of PsftO« 
of a tremendous volcano; where We were entertained with 
great hofpitality. The roads leading to and from it are the 
moft (hocking in the world. Thick fbrefts; between marfhes, 
in which the mules (Ink up to their bellies ; and gullies fo 
deep and narrow, that wc feemed entering the galleries of i 
tnihe. 

The whole province of Pado, including the environs ofThc province ■ 
Guachucal aridTuqueres, Is a frozen plain, nearly beyond ihe^*^®*®” 
point where vegetation can fubtifi', and furrounded by vol- 
canos and fulphur - pits, continually emitting volumes of 
fmoke. The Wretched inhabitants of thefe deferts have no The peopie (ivo 
food but potatoes : and if thefe fail, as they did laft year, they potatoes, 
go to the mountains tb eat the ftem of a little tree, called 
Hchupalia (pourretia pitcarnia) ; but the bears of the i\ndcs, fteitis of 
as they too feed on it, often difpute it with them. On 
north of the volcanb of Pafto, I difcovered, in the little In. 
dian village of Voifaco, 1900 yards above the level of the 
fea, a red porphyry, with l)afe of argil, enclofihg Vitreou^s Red porphyry 
feldfpar, and hornblende; that has all the propei ties of the diftinct 
Terpentine of the Fichttl^ebinre, This porphyry has very^***'** 
diftindtly marked poles, but no attradlive power. Near the 
town of Ibarra, we nearly efcaped being drowned by a very 
fudden fwell of the water, accompanied with (bocks of an 
earthquake. 

We reached Quitb pti the 6th of January 1802. It isaQuito, 
handfome city ; but the (ky is commonly clouded and gloomy. 

The neighbouring mountains exhibit little verdure, and the 

told is very coniiderable. The great earthquake on the ^th Earchqusks of 

df February 1797, which changed the face of the whole 

province; and in one in(hint deftroyed (hirty-hve or forty 

thoufand perfons, has fo altered the temperature of the air, Altered the 

that the thermometer is now commonly 41^ to 54®, and 

dom fifes to 68® or 70®, whereas Bouguer obferved it con- 

ftantly at 66® or 68®. Since this calaftrophe, earthquakes 

are continually recurring ; and fuch (hocks ! it is probable, 

that all the higher ground is one vaft volcano. What are The heights oat 

called the mountains of Cotopoxi and Fichineba^ are but l.ttle veft voicano« 

R 2 fummitSy 
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Ptoplt of Qj^ito, 
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PA&TICVLAltS O? VOLCANOS AND BA&THduAKES. 

fummits, the craters of which, form different conduits term!* 
nating in the fame cavity. , The earthquake of 1797, afforded 
a melancholy proof of this ; for the ground then opened every 
where, and vomited forth fulphur, water, &c. Notw'ith* 
(landing the dangers and horrors that furround them, the 
people of Quito are gay, lively, and fociable, and in no 
place did I ever fee a more decided and general tafte for plea* 
fure, luxury^ and amufement. Thus man accuffoms himfelf 
to deep tranquilly on the brink of a precipice. 

I was twice at the mouth of the crater of Pichincha, the 
mountain that overlooks the city of Quito. I know of no one 
but Condamine, that ever reached it before ; and he was 
without inftruments, and could not flay above a quarter of an 
hour, on account of the extreme cold. I was more ruccefsfut. 
From tfre edge of (he crater rife three peaks, which arc free 
from fnow,asit is continually melted by the afeending vapour. 
At the fummitof one of thefe 1 found a rock, that projected 
over the precipice, and hence 1 made my obfervations. This 
rock was about twelve feet long, by lix broad, and flrongly 
agitated by the frequent fliocks, of which we counted eighteen 
in lefs than half an hour. We lay on our bellies, the better 
to examine the bottom of the crater. The mouth of the 
volcano forms a circular hole, near a league in circumference, 
the perpendicular edges of which are covered with fnow on 
the tup. The infide is of a deep black ; but the abyfs is fo 
vafl, that the fummits of feveral mountains may be diflin- 
guiUied in it. Their tops Teemed to be fix hundred yards 
below ns, judge then where their bafes miifl be. 1 have no 
doubt but the bottom of the crater is on a level witli the city 
of Quito. Condamine found it extinct, and even covered 
with fnow ; but we had to report the unplcafant news, that 
it was burning. On my fecond vifit, being better furnlfhed 
with inftruments, 1 found the diameter of the crater to be 
] 600 yards, whereas that of Vefuvius is but 670. The height 
of the mountain is 5280 yards. 

When we v iff ted the volcano of Antifana, the weather 
was fo favourable, that we reached the height of 3915 yards. 
In this lofty region, the barometer funk to 14> inches 7 Itnes» 
[15.6 Eng.] and the teituity of the air occaffoned the blood 
to iffue from our lips, gums, and even eyes : we felt ex<* 
tremely feeble, and one of our company fainted away. The 
4> air 
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air brought from the loflieft pq|nt we vifited, gsLve on*Air e.ix8 of 

being analyfed 0.218 of oxigen gas, and 0.008 of carbonic 

acid. 

We vifited Cotopoxi, but could not reach the mouth of Cotopoii not 
the crater. The affertion, that this mountain was diminiftied 
in height by the earthquake of 1797, is a miftake. X 797 . 

In June we proceeded to meafure Chimboraco and Tungu- 
ragua, and take a plan of all the country affected by the 
grand cataflrophe of 1797. We approached within about 500 
yards of the fummit of Chimboraco, our afcent being faci- 
litated by a line of volcanic rocks bare of fnow. The height Air at 646 ^ 
we reached was 6465 yards ; and we were prevented from 
afcending farther by a chafm too deep to crufs. We felt the 
fame inconveniences as on Antifana; and were unwell for 
two or three days after. The air at this height contained 
0.20 of oxigen. The trigonometrical meafurement I took 
of the mountain at two different times, and 1 can place fome Chimborac* 
confidence in my operations, gave me for its height 6970^97® 
yards, a hundred more than Condamine afligns it. The 
whole of this huge mafs, as of all the high mountains of the Confifti ofpor* 
Andes, is not granite, but porphyry, from the foot to theP**y*'y* 
fummit, and there the porphyry is 4050 yards thick. 

Chimboraco is probably a volcanic mountain, for the track Chimboraco 1 
by which we afcended, confiffs of a burnt and fcorified rock^®*®*"®* 
mixed with pumice-done, refembling all the dreams of lava 
in this country, and ran higher up the mountain than we 
could climb. The fummit therefore is in all likelihood the 
crater of an extindl volcano. 

The mountain of Tunguragua has diminifhed in height fince Tungorafua 
the earthquake of 1797. Bouguer affigns it 5589 yards, I 
found it but 5399, fo that it mud have lod 190 yards; and Now 5399 
indeed the people in the vicinity fay, that they have feen its y"^** 
fummit crumble away before their eybs. 

During our day at Riobancha, we accidentally made a 
very curious difeovery. The date of the province of Quito, 
previous to its conqueft by the Inca Tupaynpangi, in 1470, ii 
wholly unknown: but the king of the Indians, Leandro Indian mtau* 
Zapla, who pefides at Lican, and has a mind extraordinarily ^ ^ 
cultivated for an Indian, pofleflist manuferipts coxnpofed ‘ ewtufj. 
one of his ancedors, in the fixteenth century, which contains 
the hifiory of that period. They are written in the Parugay 

tongue. 
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fongue, which was formerly general in Quito, but is non; 
lod, having hten fupplanted by the Inca or Anichna. Forto* 
nately another of Zapla’s anceftors amufed himfelf by tranC; 
ialing thefe memoirs into Spanifh. We have obtained from 
them valuable information, particularly in the memorable 
KevaSo del period of the eruption of Nevado del Atlas, which muft 
|Sgh*ft°moun^* been the highetl mountain in the world, loftier than 
tiin in the Chimboraco, and called by the Indians Capa-urcu, or chief of 
mountains. Thefe manufcripts, the traditions I colleded 
Hleroglyphici* Parima, and the hieroglyphics I faw in the defert of Caii* 
(]uiare, where fcarcely a vcftige of a humai^ tiding is now to 
be feen, added to what Clayigero has faid of the emigration 
of the Mexicans toward the fouth, have fuggeded to me ideas 
refpedting the origin of this people, wh^ch 1 fhall purfue 
when I have leifure. 

American Ian« I have likewife paid much attention to the fludy of th^ 
guagcb not poor, languages, and found what Condamine has faid 

Canbee. ^*1 their poverty to be extremely faKe, The Caribbee is rich, 
beautiful, energetic, and polithed ; it is not dedilute of ex- 
predions for abdradl ideas ; and it has numerical terms fudi- 
tnca. cient for any podible combination of figures. The Inca is 

particularly rich in delicacy and variety of expredion. The 
Ancient fcicnce. prieds knew how to draw a meridian line, and obferve the 
foldices : they had reduced the lunar to a folar year by in- 
tercalations : and the favages even at {Irevato, in the interior 
of Parima, believe the moon to be inhabited, and know, from 
the traditions of their ancedors, that its light is derived from 
the fun. 


Cro^ile In- 
creaiet air by 
ref^lration* 


Air S74 oxigen, 
X5 carbonic 
acid, 711 asot. 


< At Monpox I made fome very curious expeyments on (he 
refpiration of the crocodile, having procured forty or dfty 
young ones. Indcad of diminiOiing the quantity of the air 
in which it refpires like other apimals, the crocodile in- 
creafes it. A crocodile placed in 1 000 parts of atmofpheric 
^ir, confiding of 271' oxigen, 15 carbonic acid, and 711 
azot, increafed it in an hour and forty.tliree minutes, by the 
addition of 12-1' parts. The carbonic acid had received an 
gugiD^ntation of 64 parts : the oxigen had been diminiflied 
167 ; but, as 46 are contained in the carbonic acid pro- 
duced, the crocodile had appropriated to itfelf only 121 


parts, a fmali quantity confidering the colour of its blood ; 
and 227 parts of azot, or other ga^es, on which acididable 

bales 
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hafes had no a£lion, were produced. For the anafyfis I 
ufcd lime water and nitrous gas, prepared with great carte. * 

Near Santa Fee, at an elevation of 2890 yards, are found 
an immenfe number of foffil bones of elephants, both of the " 

African fpecies and of the carnivorous kind, difeovered in and nrarly tiom 
North America. I have fince received others from a part of 
the Andes, about the latitude of 2^ from Quito, and from ocher. 

Chili : fo tha<^ .hefe animals muft have exifted from Patagonia 
to the Ohio. 


VIIL 

Method qf meaJ)jr <tny . iliqtiot Part of an Inch by a Screxi\ 
which gives no fuch Part in its Turn; and Obfervation on an 
Error qf Edwards in pheing the Ey Slop of refeSting Tde^ 
jbopesm In a Letter from Mr. J. C. Horn a lower. 

To Mr. NICHOLSON, 

Dear Sir, 

Being on a vlfit about fifteen years ago in the confines of Conftruftion of 

the principality, (a region fcience never yet explored) I was in 

want of a reticulated fquare to be placed in the focus of the. 

eye glafs of an optical indrument, and by the difappointment 

ufually attending jobs of this kind when done at a didance, I 

refolved on accompl idling it myfelf, though 1 forefaw it would 

be a didicult undertaking, efpecially as I am but an indiderent 

workman even with the bed tools, and with fuch as lay before 

me, 1 could not anticipate much pleafure in my talk. 

The fird thing which occurred to me was, the conftniflion A ferew wu 
of the old fadiioned micrometer, and I found a lap which pro-”?^^ 
mifed well for the purpofe; but unfortunately it had no deter- 
minate number of threads; but neverthelefs 1 was refolved to 
proceed, and by this tap 1 cut a pair of dies, and by them I 
cut a ferew on a piece of large brafs wire, which being more 
homogenous than Aeel in general, had a better chance of the 
accuracy my indrument required, however 1 fet the nut in a 
jjmbal, and on trying the ferew, 1 found it had 26,6 threads ia 
an inch, and as 1 wanted tenths of an inch, I muft neceflarily 
provide means to corred the excefs or defed in the ferew, 

^hich I did thiis; 
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xhe icrewr^hod a coUart which I could draw together fo as 
mweter^ptof ^ itfafi^ and another ootlar^ on which 1 put the divided 
ini had acBpt plate, and after that an index firmly fixed on the fcrew. The 
pletc alfo having liberty to turn on its collar, I could fallen it 
held hBt while independent of the fcrew, by having two thumb fcrews op<* 
^ , pofite each other, bearing on the periphery of the plate, fo 
^ that I could turn the fcrew only, or turn the plate only, or 

turn them all together. 

The fcrew wai The operation was as follows: Having laid the frame I had 
tunud, the ^ ^ to divide on the board, to which this apparatus was conneded, 
iDg to 0.1 inch) I brought the index to 0 on the plate, and made it (the plate) 
and^themicto*^ turned the index two revolutions and ,66 of a revo* 

meter fet to serot lution: This gave me a divifion of ,1 inch. I then fafiened 
the fcrew wu the fcrew by bringing the collar to bind upon it; liberated the 
move?as tefore; turned it until 0 on the divifions came to the index, 

then dipp^i The plate was then fafiened, and the (crew fet free and turned 
iiieter*fer-**the revolutions as before. The fcrew was then again faflened 
fcrew then (et and the plate fet free, and 0 brought to the index as before, 
^ after which the plate was fafiened, and the fcrew fet free and 

* turned, &c. With a little addition of apparatus to make tlie 
fafienings and loofenings infiantaneous; this method may be 
ufed to much advantage when a more elaborate or fcientific in» 
ilrument cannot be obtained. 

I forgot in our converfation on the fubje6l of refledling tele* 
fcopes, to bring to your mind a falfe calculation of Mr. Ed- 
wards’s in his diredlions for making fpecula for reflefiling tele- 
fcopes, publi(hed in the nautical almanack fome years fince. 


Mr. EdwarBi Concerning the place of the eye flop, his words are It u 
eye top'^a^w- ncccffary for perfeA vifion that the eye ihould be 

Bedting tde- applied to a fmall hole of a certain dimenfion, placed exadlly 
^fn the^fo^a fingle eye*glafs, if the eye^piececonfifi of 

^ theeyeglafi. one glafs only, or elfe in the compound focus of the glafies; 

if it is condruded with two, as is mod commonly praQifed 
and afterwards fays, Let the didance of the eye-hole from 
the eye-glafs, if it is a fingle one, be put as near as can be 
attained by Aeafure, equal to the focal didance of the eye-r 
glafs, be.” 


But St ought not Surely Mr. Edwards mud have taken this on a bare foppo* 
Sparilelmii* without cvcr enquiring why. When we fpeak of the 
but of rays ftwn focus of a lens, it is generally underdood to mean thefeens 
^iUorJbtf of parallel rays, but the focus of parallel rays does not deter* 
Inm. mine 


P 



BLASTHC FORCE A)fD EllltSIOK OF STEAM. 

Ultne the place of the eye ftop, but a focas» where the image 
of the fmall fpecuiuni is formed^ hnd this will be more or left 
aiscordingly as the diHance between the lens and the fpeculum 
is lets or more. For indance, take a lens of 1,5 inch focus, 
which would fuit a fpeculum of 9 inches focus, and the dif* 
tance of Uie fmall fpeculum will be about 14 inches from the 

eye glafs. Then 14x1,5 , 

- 7 ———-= 1,68 will be the true didance 
14 — 1,5 

of the eye dop, or in other words, the focus of rays proceed- 
ing from an obje^ placed 14 inches beyond the lens, almod 
two inches farther than the folar focus. 

1 am. 

Dear Sir, 

Your mod obedient Servant, 

J. C. HORNBLOWER. 
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II. . 

Account qf a new Apparatus confiruStedfor ifie Purpnjh of r/iea- 
furing i/ie EUtfiic Forces and regulating the Emijion of' Steam 
from the Boiler in which it is generated. Communicated by the 
Inventor, Mr. Arthur Woolf, Engineer, 

Plate XIV. exhibits a meafured fedion of the felf-a^ting Self aaing and 

and regulating deam valve. A A reprefents the upper part of 

the boiler, having its mouth or neck cylindrical, and clofed by 

a well-dtted, but eafily moving valve plug B £ C C, which is 

in fad a metallic tube, open at bottom and clofed above, by a 

cap-piece B B, that by its chamfered rim or projeding part 

affords the accurate valve-ciofure when down. The interior 

parallel lines at D fliew the place where a long perforation is 

made through the dde of the cylindrical part of the valve plug 

from its cap, nearly down to the bottom ; which perforation 

affords a padage for the deam, increafing in magnitude as die 

eladic force caufes the valve to rife. £ is the fide paflage for 

conveying the deam to its place of operation. F is the rod or 

tail of the valve paffing through a duffing box above, and at* 

tacbed by a chain to the fedor Q, and by its means moving 

the lever that carries the ball H. 


The 



£50 JOURNEY TO THE SUMMfT OF MONT-PERDU. 

The above conftitutes the whole of this fimplc and effcC'r 
iual contrivance, and its mode of operation fcarcely needs 
to be defcTi’bed. As the fleam becomes flronger it raifes tjic 
valve, and eft'apes thiough D, and raifes the weight H 
higher tiu* niore t!ie prcfluie within exceeds that of the 
working licam in the upper fpacc f E. 


X. 


SauiTurc's tra- 
vels in the Alps 
highly ufeful to 
geology. 

Ramond's in the 
l"yi cnees. 


Reached the 

ijsniriitul Mont 
Tcrilti. 

Vertical llnla 
of caibonated 

lime. 

Horizontal of 
calcareous faiid> 
iloiic. 


Summit a fetid 
Ijinelionc. 


Jouniry to iheSunmil of MonuPerdu. By Cit, Ramon D *. 

TT H E many excellent obfervatiops made by thecelebrated Sail f- 
fure in the Alps, traveriing that grand aflfcmblage of mountains in 
all dire^ions, haveconlribuled more effedtually to the advance- 
ment of geology, than all the hypothefes that have been formed. 
Cit. Ramond is rendering a fimilar fervicc to the fcience, by 
his repeated journies in the Pyrenees; and his adventurous re- 
i'earches will foon bring us acquainted with a great part of that 
chain, the ilru6lure of which is fo different from th^t of the 
Alps. Ill a work publifhed two years ago, he deferibed the 
bafis of Mont- Perdu : he had even approached its fummit, and 
liacl obferved that this mountain, the loftiefl of the Pyrenees, 
was calcareous, and contained fliells and other organized 
bodies, in a ibflil iiatc, at an elevation of about 3600 metres. 
In the journey he made in Augufl 1802, he reached the 
fummit of the mountain by pafling the Cul de Kuiilo, or Nifcle. 
In this rond he conflantly found lirata of coinpafl carbonated 
lime in a pofitiun nearly vertical. They include ilrata of cal- 
careous fandllonc, and thefe ilrata fometimes cover the falient 
angles of the vertical Arata, nearly in a horizontal direction. 
This calcareous Aone falls off fpontaneoufly in little irregular 
fragments ; on the AighteA fridion it emits a naufeous fetid 
fineli. Some of the Arata of this Aone contain nodules of Hint; 
others fuch confiderable maffes ofcamertf/cs, that the Aone ap- 
pears entirely compofed of them. The fummit is formed of a 
fetid lime-Aone, contaminated with quartz, and containing a 
little iron, and 7h oi' carbon, without alumine. Cit. Ramond 
found no fragments of (hells: but this Aone being of a limilaf: 


kin4 


* Bulletin des Sciences. 
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jkind to the neighbouring - ilrata, in which they occur, he is 
inclined to believCi that he |)iotiId difcover foiue on a more 
f^dulous rerearclu The elevation of this lummit is I ho fame as Its height 3717 
that of the Col du G^anL in the Alp^, or 34'2c; nio’ros. 

From this, the lotliell point of the P)ie:iean chain, Cit. I*aral!il lines of 
Ramond could more eafily obferve the general form of the 
whole. Looking tpw'ard France, the chain broad, and 
formed of foveral parallel lines of raountains, in the nutlft of 
which are feen the lines of granite and gneds of vvhicii tlvi Cri iiic and 
peak of Bagneres is a part. ThcTe are mort‘ ciillinguifhahle 
by their furnmils being rugged with afperitic^, than for their 
elevation. I'hefe lines inipeiccplibly diminilli in height till 
they reach the plain, which is too far cliff ant to be feen. To On the Spanift 
the fouth the appearance is very different. The whole declines 
fuddenly, and at once. It is a precipice of ten t>r eleven hun- 
dred metres, the bottom of which is the fuinmit of the higheft 
mountains of this part of Spain. Not one of them, however, 
has 2!}00 metres abfolute height, and the) fndn link into low 
rounded hills, beyond which is tlie vail proQiecl of the plains 
of Arragon. 

f rom the fummit of Mont-Perdu, on the Spanifh fide, is Bcncith thin s 
Icen a vaff flat of limeffone, the furftce of which, from that 
elevation, appears ahnoff Imooth. "J'his Hal is iiilerle^led b> jnn-r 
four or five vaff chafnis with perpendicular fides, the angles cliifnia. 
and finuofities of which correfpond toeacli other with affonifii- 
ing exaclnefs. Thefe broad and deepchafms diverge from (he 
lAafe of the peak, and their bottoms are covered with thick 
woods. There is no way of entering them but at their mouths* 

Cit. Rampnd proceeded by the way of Val de Broto, and en- 
tered that called by the natives Vai d'Ordefa. It is a deep y^i d'Ordefa. 
valley« uninhabited, and bordered by ffeep w'alls about 896 
metres high. Thefe you can afeend only in few places, and 
with the gfe^teff difficulty. You then reach the flat. The 
ftrala that form it, and in which thefe vaff chafms have bi^en 
opened, are horizontal, or very little inclined. They confiff The ftwta red 
of red fandffone or;ancient formation, pudding-ftone, and com- pud* 

pa£t limeffone. All thefe ilones are difpoied to break off’ in hi? fttne!* 
a dire^ion perpendicular to their beds, and Cit. R&fuond 
aferibes this difpofition to the quartz they contain. He thinks 
that the cliafms, opened at firff by feme unknown caufe, have 
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HEMP MADE TO XESfiMBLE COTTON. 

^ On approaching the peaks that rife from this flat, the firata» 
which are of compact fheily limeAone, rife at an angle of 
but in a direction contrary to that of the ftrata that form th'e 
fmall peaks on the northern, or French fide. Thus thefe ftrata 
as they rife diverge like the Aicks of an opened fan, the vertical 
ones conAitute the fummits ; a remarkable arrangement, which 
Cit. Ramond afcribes to a Aiding of the Arata, rather than a 
rifing up, properly fo called, from a depreflion of the other 
end. 

Cit. Ramond has afcertained the limits of permanent fnow, 
and of vegetation, for this lofty part of the Pyrenean chain. 

The fnow terminates at 24*40 metres. The laft trees are 
Scotch firs, which reach 2150 metres. Next come the Airubs, 
of which the juniper is the higheA. At 2760 metres are found 
the ranunculus par najicc-f alius, the fexifraga Groenlandica, &c. 
then (he artcmifia ruprfiris of Lamarck ; and laAly, round the 
very peak of Mont- Perdu, on rocks too Hoping to retain the 
fnow, grow the cerajiium, perhaps the alpinum of Linneusi 
and the rofe-flowering aretia alpina. 


XL 


Notice of a Method qf giving the Appearance of Colton to Hemp 
or Flax*. By Cit. Berthollet. 

While I was engaged in the application of the oxige- 
nated muriatic acid, to the art of bleaching, I made experi- 
meiWs on Aax, and I inferted this obfervation in the ArA 
volume of Eianens dc Tainture, p. 258. 1 have endeavoured 

to bleach Aax completely, by the method I make ufe of with 
thread ; but although its filaments may not lofe much of their 
ibiidity by this, they neverthelefs acquire fuch a tendency 
to feparate and divide themfelves, as renders them much more 
difficult to fpin, and they form a thread of much lefs folidity.'* 
Since that period different artifis have employed themfelves, 
with various fuccefs, in methods of obtaining from flax a 
matter analogous to cotton. A Swifs, Cit. Clays has even 
formed an eAablifhment fome time ago, in which this kind of 
preparation is executed. 

• From Journal de L'Ecok Polyuehniqne, Tome IV. p. 319. 

I know 
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I know not the proceflfes which have been heretofore era* 
ployed, but I have fucceeded, by means of the oxigenate^ 
muriatic acid, in obtaining a matter more beautiful than any 
of thofe, the knowledge of which has reached me. 

The very fimple procefs I am about to defcribe, was ex- 
ecuted in the laboratory of the Polytechnic School, by Cit. 

Gai-Luflac, at that time one of it pupils. 

The flax is cut into fragments about (ix centimetres long ; Berthollers 
it is covered with water in which it is left for three or four days; 
after this it is boiled in fimple water ; it is wafhed with care ; 
it is lyed, it is put into oxigenated muriatic acid. Four iin- 
merfions in the oxigenated muriatic acid and four lyes are 
commonly fufllicient : the operation is finiAied by immeriing it 
in a bath of water charged with one two-hundredth part of 
fulphuric acid. On removing it from this tepid bath in which 
it has been left for near half an hour, it is wailied with great 
care, and plunged into water charged with foap ; it is then 
fpread, without being wrung, on hurdles, where it is left to 
dry, without, however, fuffering it to become loo dry. All 
thefe operations, from the firfl; immerfion to the drying» do 
not require more than five or fix hours, when the procefs is 
made with fmall quantities. 

The flax thus prepared was then fent to Cit. Molar, who Mcchanlca) 
was kind enough to undertake the mechanical operations: 
firfl combed and then carded the bleached flax. He ex* 
pcrienced fomc difficulties from the knots (hat were fcattered 
through the flax, but this fkilful mechanic foon overcame this 
inconvenience. 1 prefented to the clafs of ph)fical and 
mathematical fciences of the Inflitute, on the 6lh Prairial of 
the year 8, a fample of the prepared materials, which was 
equal to cotton in its whilenefs, and other apparent qualities ; 
nevcrthelefs, Cit. Molar found fault with the cottony matter Thp filamrnti 
for being loo fljort in the flaple. 

Cit. Bawens alfo manufadtured the cottony matter prepared 
in (he laboratory of the fchool, with the beautiful machines 
which he poireffes at his manufadiory at Chaillot. He found 
no difficulty in the execution, but he alfo found the filaments 
too fhort, although he procured a very tine thread of con- 
fiderable tenacity. 

It is therefore the inconvenience of being reduced into propof?4rt- 
(hort filaments which requires to be corredlvd in the iirfl 

preparation^ 
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preparation ; and I am of opinion one certain method of stc-^ 
Ortmplifhinjr it, i$ not to complete tlje bfeaching, bat fo flop 
at (he third operatioh. If four are required for the thorougK 
blenching, it mull then be hniflied ib the thread or in the 
fluff. 

Ih the operation of bleaching, tot) flronglyes mnft be avoid- 
ed, but they miift be made ufe of in boiling. We are con- 
vinced that 2tll the means which diminifh thb odour of the 
oxigcnated muriatic acid vi'oaken its adlion; hence it mud bef 
eniplo\cd in a Date of purity, stnd vee tnufl not attempt td 
prelerve oiirfeives from its odour, but by the conflru£lion of 
the apparatus and the mode of application, objefls which ufe! 
has rendered eafy : it muft eVen be ufed in its concentrated 
flatc, olherwife the operations require fo he mubh ihereafed. 

The procofs was tinifhed by iinmerfion ih water Charged 
with foap, which wUs tiot preffed out, in order that the h la- 
ments might not adhere too much by drying; but yield cafily 
the reparation which is to be performed by the cafd. But 
there is a jjrobahility that by preventing tob roUch drying; 
the inconvenience experienced Ih the firft trials would not 
thke place, and that this iinmerfion ihight then be omitted. 

It is remarkable that whether (he fined flax or the coarfell 
hemp is made ufe of, the filaments obtained are of equal fine- 
nefs and colour. 

This indication will be guide enough to artifls; well ac- 
quainted w'ith chemical manipulations, in the operation of 
bleacliing. But I have nothing to fay on the mechanical dif^ 
p<»filions ofcarJmg and fpinning, becaufe they were not exe- 
CLilcd by me. 

If I am not deceived, this application of a prOcefs already 
old, oilers many advantages, becaufe it may change the fa- 
brication of thread, which, to this day, requires the fpinning- 
wheel into that much lefs expenfive,- which fs executed by 
means of machini'ry ; and it may convert a rough produdi of 
our agriculture, and even fome of lire refbfei fuch as that 
from rope-walks into a fubflance valuable m the arts. Thic 
nioMve has induced me to infert this notice in the Jcmrnal of 
an efiablithmcnt devoted to public utility, although k ofierf 
nuiiiing new as a feientiife fubjed. 


XII. Experimental 
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XII, 

Defcription of a Machine now in adual and daili/ L'Jt, for 
cleanfitiir Cliimnle^, without the 4lhfionce tf Climbin'r-hoi/s, and 
with much i*rc(iter Effedi than is produced by that Method, 
Communicated by the Inventor, Mr. Christopher Smart, 
of Ordnance Wharf, iVeJiininJler bridge, W. N. 

Every humane perfon muft have beheld with paiit and re* Machinr for 
gret, the infant victims of a filthy and difgufiing operation, *-g**'^"* chlm- 
w^ho are expofed to daily fuflering, and too often to per- 
manent difeafe and decrepitude, without the hope of fub- 
iifience when grown to manhood. A remedy for the cafe of 
tliefc unhappy and devoted children was long ago attempted 
by the amiable and benevolent Jonas Hanway ; and within 
the lafl twelve months, another philanthrophifi, James Hebdin, 
efc|; has actively exerted himfelf to form a focicty for pro- 
moting and efiablifliing methods of cleaning chimiiies more 
worthy of a great and civilized people, than one grounded 
on the mifery of the weak and the helplef?, JVly gralula- 
lions, and tliofe of every good man, will form but a fmall 
portion of that reward which the internal confeiournefs of the 
extend VC good he has done muft afford. 1 (hall therefore dif* 

Biifs any farther confideration of the pcrfoiial merits of thofe 
by whom the attention of mechanics has been direded to this 
objed, or of the artifts who have laboured to folve the pro- 
blem offered to their ingenuity ; and fhall proceed to deferibe 
Mr. Smart\s machine. This apparatus has been approved 
upon trial by the focicty lately eflablillietl, and lias anfwerecl 
(o the fatisfadion of fevcral well qualified employers, whofe 
certificates I have feen, by bringing down more than the 
ufual quantity of foot, as well as by its etlicacy in lofty or 
winding chimnies, and fuch as are too narrow to be fwept 
by children. It may eafily be inferred, that it mufl be ftill 
more advantageous in chimnies on fire, than the fliocking 
procefs of fending up a child wrapped in rags to enter an 
adual place of combuflion and fuffocating vapour, 

Plate Xlll. fig. 1. reprefents an apparatus of brufhes, fup- 
pofe four, which are fixed by hinges to a middle piece or bar, 

to 
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fo that they (hall be capable either of hanging down, parallel 
to the bar, or of being opened and expanded, fomewhat in the 
manner of an umbrella, unlil they (land out at right angles 
with the middle piece ; in which fituation they are retained 
by fmall fupporting bars, refembling thofe of the fame well- 
known utenfil. Fig, 2. (hews the brufhes in their collapfed 
(late, with an appendage of tubes, by which the fyllem is 
thrud up the chimney. A ftrong cord is paiTed through a 
ferics of thefe tubes, the lower mouth of every one of which 
is opened a little, in order to admit the upper ends of each in 
fucceifion. Fig, 5. (liews the f weeping man employed, 
thrufting the apparatus up the chimney ; in which the fet of 
conneded tubes forms a piece, having enough of flexibility 
to accommodate itfelf to the chimney, and yet fuflicienlly 
rigid to anfwer the purpofe of carrying up the fet of brufhes. 
When thefe have palTed through the chimney-pot, and given 
the ufual evidence of the work being to be performed from 
one end of the chimney to the other, the rope is drawn tight 
in order to fet the tubes (leadily together, and then fecured 
by a thumb ferew feen in Fig, 2. — after which, the fweeper 
begins to pull it downwards. The rim of the narrow open- 
ing of the chimney-pot caufes the brufhes to expand, and in 
this date they are retained by the ufual fpring-catch feen in 
Fig. 1. and by the Ample and gradual defeent, the chimney 
becomes efledually cleared of its foot. 

Fig, 3. reprefents a curtain for defending the apartment 
againfl the foot. It is fupported by a rod of metal, having 
a cork Axed or fluck in one of its ends, to afford a fpringy 
and perfedly harmlefs bearing againft the infide lining of the 
chimney-piece, whether of marble or any other material, and 
the clamp which is feen towards the other end of the rod, has 
likewife a facing of cork, and is fixed at any diflance, fo as 
to afford the oppofite bearing. The fides of the curtain are 
fecured by rods, Fig^ 4. which can be lengthened or fhprtened 
by two parts Aiding together, as is feen in the meafuring rule 
of fhoemakers, or perhaps more bmiliarly, in thofe Aiding 
pencils, which have now been feveral years in ufe. 

1 have been atfured that the cleanlinefs, decency, and 
quiet operation of this engine, are by no means among the 
l^alleA of its recommendations. I have not yet had an oc- 
cafiun of trying it in my own bqufe, but fhail certainly do it 

on 
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dn the firlt opportunity^ and Audi then either confirm ot 
modify in a future notice^ as my oVrn obfervation (hall direfi^ 
thefe particulars of information, which upon good grounds I 
have thought my felf juftified in now laying before my readers. 

W. N; 
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Experimental Ejfuyt on the ConftUution qf mixed Gajhs; on the 
Force qf Steam or Vapour from Water and other Liquide in 
different Temperatures, both in a Torricellian Vacuum and in 
Air; on Evaporation ; and on die Expanfion qf Gajhs by Heat* 

By John Dalton *. 

TThE progrefs of philofophical knowledge is advanced by 

the difeovery of new and important fa6ls ; but much more j, 

when Ihofe fa6ls lead to the efiablifiiment of general laws. It in the adTHice- 

is of importance to underfiand that the defeent of falling 

bodies is the fame every where on the furface of the earth ; 

but from that and fome other particular fa6ls to infer the law 

of gravitation, or that all matter attracts with a force decreaf* 

ing as the fquare of the difiance, is a much higher attainment 

in fcience# In (he train of experiments lately engaging my^ 

attention fome new fa€ls have been afeertained, which with 

otliers, feeni to authorize the deduction of general laws, and 

fuch as will have influence in various departments of natural 

philofophy and ehemifiry. 


* Thefe interefting treatifeS were read before the literary and 
philofophical Society at Manchefler, in Oftober, 1801, and are 
publiflied in the fifth volume of their memoirs. The firft, on mixed 
gafes, was communicated in the fame month, in a fomewhat different 
form, by the author to our Journal, and pitblifiied in the quarto 
feries, vol. V. p. 241.«-rfancl, a further communication from him 
on the fame fuhje£l appeared ip vol. III. p. 267 of our prefent feries* 
I have not, therefore, reprinted that effiiy of the prefent colle£lion. 
The laft effay in the title, via. on the expanfion of gafes, isinfeited 
ill the laft mentioned volume^ p. 130*— Conleqoently though the 
title and introdu^ion refer to the whole (bur; yet the prefent article 
contains only what was wanting to complete the readers pofleflion’ 
of this valuable mafs of experifiiental knowledge $ that is to fayi 
the effays upon fteam and upon evaporation. 

VJ. — Dlcembeb, I soy. S As 
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Statementof . At the detail of experiments will be bell underflood and 

certain lawa application feen, if the laws of princii^s alluded to bo 

p^cviom to tiicir •••* 

fundamenui ex- Kept in vievir^ it may proper here to ftate them ; though dt 
perimentfl* muft not be underflood that they were proceeded upon hypo- 
thelically in the direfiion of thofe experiments. On the con* 
trary, the firft lave, which is as' a mirror in which all the ex- 
periments are befi viewed^ was laft dete£led« and after all the 
particular fadts had been previoufly afeertained. 

1. Mixed eUftic ^ • When two elafiic fluids, denoted by A and £, are mixed 
euidi ^0 not together> there is no mutual repulfion amongft their particles ; 
fcpe etc 0 cr. particles of A do not repel thofe of as they do 

one another. Confequently, the preflbre or whole weight 
upon any one particle arifes folely from thofe of its ewni, 
kind« 


a. The fteaun of 2. The force of fleam from all liquids is the fame, at equal 

any liquid, at diflances above or below the feveral temperatures at which 

any given num- , . .... . . . 

ber of degrees ^hey boil in the open air : and that force is the fame under any 

elaftic fluid as it is in vacuo. Thus, the 
faTc as^thatof aqueoua vapour of 212® is equal to 30 inches of 

any other liquid mercory; at 30® below, or 182®, it is of half that force; 
numbed of above, or 252®, it is of double the force ; fo like- 

degrees, the wife the vapour from fulphuric ether which boils at 102®/ then 
hs”l»iTiijg^p^t SOinches of mercury, at SO® below that temperaturer 

' it> has half the force, and at 40® above it, double the force : 
and i<) in other liquids. Moreover, the force of aqueous 
vapour of 60^ is nearly equal to half inch of mercury, when 
admitted into a torricellian vacuum ; and water of the fame 
temperature, confined with perfedly dry air^ iucreafes the 
elaflicity to jufl (he fame amount. 

3. Cvafinratlon 3. Tiie quantity of any liquid evaporated in the open air is 
tttrc?/as*"thc"* a** l»Rwid at its tempera^ 


force of t!ie 
ftcam. 

4* elafMc 
flutdii expand 
equally by heat. 


tare, all other circumftances being the fame. 

4. All elaflic fluids expand tiie farae quantity by heal ; and! 
this expanfton is very nearly in the fjrrac equable way as that of 
mercury; at Icaft from 32® to 2 IS:®. — It (eems probable the 
expanfion of each particle of thr^ fame fluid, or its fphere 
of influence, is directly as the qurantity of heat combined with 
it ; and conftquenlly the expanrfion of Uie fluid as the cube 
of the temperature, reckoned fi om the point of total priva- 
tion. 


Having 
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Having now flatod ihe chief pqnciples which feem to bd • 
eftabliAied from the following feries of fads and obfervationSj 
I fliall proceed to treat of them under the feveral heads*. 

ESSAY IL 

On the FoTjce qf Steam or Vapour from Water and various othei^ 

Liquids, both in a Vacuum and in Air. 

SECTION I. — On Vapour in Vacuo, 

THE term fleam or vapour is equally applied to thofe elailic Steam or vqiouF 
fluids which, by cold and preflure of certain known degrees, ***^*?®i't 
are reduced wholly or in part into a liquid itate. buch are capable of ba- 
the elaflic fluids arifing from water, alkohol, ether, by 

mercury, &c. Other elaflic fluids that cannot be reduced, oafca 
or rather that have not yet been reduced, into a liquid (late 
by the united agency of thofe two powers, are commonly 
denominated gajis. There can fcarcely be a doubt entertain* 
ed refpeding the reducibility of all elafltc fluids of whatever 
kind into liquids ; and we ought not to defpair of eflTeding 
it in low temperatures and by flrong preflure exerted upon 
the unmixed gafes. However uneflential the diftindion be* 
tween the gales and vapours may be in a chemical fenfe, their 

mecliankal aflion is very different. By increafing the quantity Rcmarfulle tiU 

ference between 

. /< . . i. i. • ■ . .the expinfion of 

creafed ; but increafing the quantity of any liquid in a given fteam and of 

fpace does not at all afleft the force of the vapour arifing from 

it. On the other hand, by increafing the temperature of any prodtgioufy ' 

gas a proportionate increafr of elaflicity enfues ; but when the greater* 

temperature of a liquid is increafed, the force of vapour from 

it is increafed with amazing rapidity, the increments of elat 

tieity forming a kind of geometrical progrefiion, to the arith*^ 

metical increments of heaf.*-Tfaus, the ratio of the elaflic 

force of atmorpheric air of 32^ to that at 212*, is nearly as 

5:7; but the ratio of the force of aqueous vapour proceeding 

from water of 32* and 212*, is as 1 : 150 nearly. 

The objed of the pr^ent eflfay is to determine the utmoftOtijedlof dw 
force that certain vapours, at that from water, can exert atP**^**%< 
different temperatures. The importance hitherto attached to 
this enquiry has arifen chiefly firom (he confideralion of (team 

* Here folto^edihi effay I* on mixed gsAi* W. N. 

S 2 


of any gas in a given fpace the force of it is proportionally in- 


ti 
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as a mechanical agent; and this has direQed the attentioit 
more efpeeially to high temperatures. But it will appear 
from wliat follows that the progrefs of philofopby is more im- 
mediately interefled in accurate obfervations on the force of 
Reference to fleam in low temperatures. Different authors have publifhed 
accounts of their experiments on the force of fleam ; I have 
on a former occafion (Meteorological Elfays, page IS^) given 
a table of forces for every 10® from 80® to 212®. The author 
£ncyi. Britt. of the article Steain/^ in the Encyclopedia Britannica, has 

Beuncouru done the fame from 32® to 2S0® : and M. Betancourt, tn the 

Memoirs des fcavans etrangeres^’ for 1790, fee Hotton^s 
Math. Didlion. page 755) has given tables on the fubjefi, 
both for vapour from water and fpirit of wine, alfo from 32® 
to 280®. But thefe two authors, having athimed the force 
of vapour from water of 32® to be nothing, are eflentially 
wrong at lliat point and in all the lower parts of the fcale; 
and in the higher part, or that above 212o, they determine the 
force loo much : owing as 1 apprehend to a quantity of air, 
which being difengaged from the water by heat and mixing 
with (he fleam, increafes the elaflicity. — In a queflion of fuch 
moment it feemed therefore deiirable to obtain greater ac- 
curacy. 

The author'i method is this : I take a barometer tube perfeAIy dry, 

nierhod. A and fill It with mercury jufl boiled, marking the place where 
flationary ; then having graduated the tube into inches and 
pat into the tenths by means of a file, 1 pour a little water (or any other 
fubjefit of experiment) into it, fo as to moiflen the 
is applied by the wiiole infide ; after this I again pour in mercury, and, care- 
^^waterr^Thc inverting the tube, exclude all air: the barometer by 
fall of the mer- flanding fume time exhibits a portion of water, &c. of ^ or 

mercurial column ; becaufe 
being lighter it afeends by the fide of the tube ; which may 
now be inclined and the mercury will rife to the top manileft- 
inga perfed vacuum from air. 1 next take a cylindrical glafi 
tube open at both ends, of 2 inches diameter and 1 !• inches in 
length ; to each end of which a cork is adapted, perforated in 
the middje fo as to admit the barometer lube to be puthed 
through and to be held fafl by (hem ; the upper cork is fixed 
two or three inches below the top of the tube and is half cut 
away fo as to admit water, &c. to pafs by ; its fervice being 
merely to keep the tube iieady. Things being thus circum- 

flanced 
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ftanced, water of any temperature may be poured into ihe^ 
wide lube, and thus made to (urround the upper part or 
vacuum of the barometer, and the etfedt of temperature in 
the produAion of vapour within can be obferved from the 
depreflion of the mercurial column. In this way 1 have had 
water as high as 155^ furrounding the vacuum; but as the 
higher temperatures might endanger a glafs apparatus ; in- 
flead of it 1 ufed the following: — 

Having procured a tin tube of four inches in diameter and The veflel con- 
two feet long, with a circular plate of the fame foldered to 
one end having a round tube in the center like the tube of a of tin for tem 
refleaing telelcope, 1 got another t'maller lube of the lame j* an"a 
length foldered into the larger, fo as to be in the uxis or centre fyption Womr- 
ofit: the fmall tube was open at both ends, and on this con-'y '**! “^*‘* 
Itruaion water could be poured into the large velfel to fill prelfion, 
it, w'liilft the central tube was expofed to its temperature. 

Into this central lube 1 could infert the upper half of a lyphon 
barometer, and fix it by a cork, the top of the nairow tube 
alfo being corked ; thus the effect of any temperature under 
‘212^ could be afeertained, the depreffion of the mercurial 
column being known by the a/cent in the exterior leg of the 
fy phon. 

The force of vapour from water between SO® and 212® Another method 
may alfo be delenniiicd by means of an air-pump ; and the 
I'clUlls exaClly agree with Ihoie determined as above. Take thcair pump, 
a Florence flafk half filled with hot water, into which infert ^‘*'''11. 

the bulb ol a thermometer ; then cover the whole with a gage, 
receiver on one of the pump-plates, and place a barometer 
gage on the other; the air being flowly exhaufted, mark 
both the thermometer and barometer at the moment ebulli- 
tion commences, and the height of the barometer gage will 
denote the force of vapour from whaler of the obferved tem- 
perature. I'll is method may alfo bt? ufed ft>r other liquids. 

It may be proper to obfei ve the various thermometers ufed 
in thefe experiments were duly adjufied to a good Aandard 
one. 

After repeated experiments by all thefe methods, and a Hence the force 
careful com pari fon of the refults, 1 w'as t*nabled to digefl the “P 

following table of the force of fleam from water in all the *** 
temperatures from 32® to 2 12®, 

Tw'O important enquiries ft ill remained , the fir A to deter- 
tiie force of fteam from water above 212® and below 
• 4 32® j 
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32^; the fecond^ to determine the comparative forces of vapour 
*from other liquids. Thefe enquiries feeifted independent pf 
< each other ; notwithfianding which I found them in reality 
conneded. 

XxandnatloDof Upon examination of the numbers in the table, within the 
Sfe*the forwof Hniits juft mentioned, there appears fomething like a geo- 
• vipcuf. metrical progreflion in the forces of vapour; the ratio, 

lu^wever, inftead of being conftant, is a gradually diminifti* 
ing one : thus the 

Force at 32^ = ,200 inch. 

17. 501 

122 = 3. 500 > Ratios. 

8. 57 J 

212 = 30. 000 

If we divide thefe ratios, according to obfervation, they will 
(land thus : 

Force at 32® = ,200 inch. 

4. 550^ 

77 = ,910 I 

3. 846 

122 = 3. 500 ) Ratios. 

3. 214 

167 = ll. 250 

2 . 666 ^ 

212 = 30. 000 


we divide thefe again, they become. 
Force at 32® = 

54i = 



,200 

inch. 



2. 

17' 


,435 





2. 

09 


,910 





2. 

00 

1. 

820 





1. 

92 

3. 

500 





1. 

84 

5. 

450 





1. 

75 

11. 

250 





1. 

67 

18. 

800 





1. 

59-^ 

30. 

000 




/Ratios^ 
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By another divi6on we obtain the ratios for every 11 
temperature from $2^ to 212^« aP under ; 


Fofce at 32** 


,200 inch 




1 , 

485 


= 

.*297 


465 

54.| 

s: 

,435 


45 

53| 

= 

,630 


44 

77 

zs: 

,910 


43 

88| 


1. 290 


41 

99| 

= 

I. 820 


40 

110| 


2. 5 to 


38 , 

122 

= 

3. 500 


> 

36 

i33i 

= 

4. 760 


35 


=3 

6. 450 


33 

155{ 

ss 

8. 550 


32 

- 167 


11. 250 


30 

178| 

= 

14. 600 


29 

1891 


IS. 800 


27 

2001 


24. 000 


25 ^ 

212 

ST 

30. 000 




) Ratios, 


of Cismioation of 
•the Drogreflioii 
of tne force 
, yejtoui t ' 


Thus it appears that a ratio having a uniform dccrcafc The ritio of 
nearly takes place ; and we may therefore extend the table of 

of forces at both extremes, without the aid of experiment, vapour it sot u 
to a confiderable dillance. Thus alTuming the ratios for each traduVlIy 
interval of below 32^ to be, 1.500, 1.515, 1.530, left. 

1.545, &c. and for each interval above 2|2^ to be 1*235, 

1.220, 1.205, 1.190, 1.175, 1.160, 1.145, 1.130, &c. we 
can extend the table many intervals of temperature, and 
determine all the intermediate degrees by interpolation, 
method mRy be relied upon as a near approximation ; 

3 however 
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however it does not fuperfede the expediency of determi* 
nation by experiment; thbugh that is much more difficult 
above 212^9 and below 32®, than in the intermediate de« 
grees ; bec;iure it is difficult to procure a ileady heat above 
212® ; and below 32® the variation of force becomes fo fmall 
as to elude minute diferimination. It will appear from what 
follows that the exteniion of the tabic by this method above 
212® is in all probability accurate, or very nearly fo, for 
100® or more. 


TABLE 


Tible of the 
Ibrceof iqueous 
vapour orfteam. 


Of the Force of Vapour from Water in every temperature 
from that of the congelation of Mercury, or 40® below zero 
of Fahrenheit, to 325®. 


Temper- 

ature. 

^qo, 

Force of Vap. 
in hichet of 
Mercury. 

- Q13 

-30 

!o20 

-20 

,030 

.10 

,043 


— 

0 

,064 

1 

,066 

2 

,068 

3 

,071 

4 

,074 

5 

,07d 

6 

,079 

7 

,082 

8 

,085 

9 

,087 

10 

,090 

11 

,093 

12 

,096 

13 

,100 

14 

,104 

IP 

,108 

16 

,112 

17 

|116 

18 

,120 

19 

,124 

20 

,129 

21 

,134 

22 

pl39 

23 

,144 

J!4 

,150 


Temper. 

Kurc. 

25® 

Force of Vap. 
in inches of 
Mercury. 

— 156 

26 

l\62 

27 

,168 

28 

,174 

29 

,180 

30 

,186 

31 

,193 



32 

,200 

33 

,207 

34 

,211 

35 

,221 

36 

,229 

37 

,237 

38 

,215 

39 

,254 

40 

,263 

41 

fil3 

42 

,283 

43 

,294 

44 

,305 

45 

,316 

46 

,328 

47 

,339 

48 

,351 

49 

,563 

50 

,375 

51 

,388 

52 

,401 

SS 

,415 


Temper- 

ature. 

54® _ 

Forte of Vap, 
in Indict or 
Mercury. 

, ,429 

55 

,443 

56 

,158 

57 

,474 

58 

,490 

59 

,507 

60 

,524 

Cl 

,542 

l62 

,560 

63 

,578 

64 

,597 

65 

,616 

66 

,635 

67 

,655 

68 

,676 

69 

,698 

70 

,721 

71 

,745 

72 

,770 

73 

,796 

74 

,823 

75 

,851 

76 

,880 

77 

,910 

78 

,940 

79 

,971 

SO 

1. 00 

81 

1. 04 

82 

1. 07 

83 

1. 10 


Teiii. 
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Porec of Vapi 
In Inchnof 
Mercury* 


84® — 

— 1. 

14 

85 

1. 

17 

86 

1. 

21 

87 

1. 

24 

88 

1. 

28 

89 

1. 

32 

90 

1. 

36 

91 

1. 

40 

92 

1. 

44 

93 

i. 

48 

9^ 

1. 

53 

95 

1. 

58 

96 

1. 

63 

97 

1. 

68 

98 

1. 

74 

99 

1. 

80 

100 

1. 

86 

101 

1. 

92 

102' 

1. 

98 

103 

2. 

04 

101. 

2. 

11 

105 

2. 

18 

106 

2. 

25 

107 

2. 

32 

108 

2. 

39 

10.9 

2. 

46 

no 

2. 

53 

111 

2. 

60 

112 

2. 

68 

113 

2. 

76 

114 

2. 

84 

115 

2. 

92 

116 

3. 

00 

117 

3. 

08 

118 

3. 

16 

J19 

3. 

25 

120 

3. 

33 

121 

3. 

42 

122 

3. 

50 


Force of Vn|i. Tmfier. 
hilitclinaf atiMc. 

Menitfy* 

— 4. II 172* 

*. 22 173 

4. 3+ 174 
4. 47 17,5 
4. 60 176 
4. 73 177 

4. 86 178 

5. 00 179 
3.11 ISO 
5. 29 184 
5. 44 182 
5. 59 183 
5. 74 184 

5. 90 185 

6. 05 186 
6. 21 187 
6. 37 188 
6. 53 189 
6. 70 190 

6. 87 191 

7. 05 192 
7. 23 193 
7. 42 19 4 
7. 61 195 

7. 81 196 

8. 01 197 
8. 20 198 

8. 40 199 
8. 60 200 
8. 81 201 

9. 02 202 
9. 24 203 
9. 46 204 
9. 68 205 
9. 91 206 

10. 15 207 
10. 41 208 
10. 68 209 

10. 96 210 

11. 25 211 

11. 54 212 

. II. 83 

12. 13«213 
12. 439214 


’ Table or Hm 

force of ^ueo»« 

In Indin of VAPOT Of ftCAOl* 
Mercury. 

- 12. 73 
13. 02 
13. 32 
13. 62 
13. 92 

1 k 22 
Ik 32 
Ik 83 
l.k 15 

15. 50 

15. 86 

16. 23 

16. 61 

17. 00 

17. 40 

17. 80 
IS. 20 

18. 60 

19. 00 
19. 4.2 

19. 86 

20. 32 

20, 77 

21. 22 
21. 68 
22. 13 

22. 69 

23. 16 
23. 64> 

2 k 12 
21.. 61 

25. 10 

25. 61 

26. 13 
26, 66 

27. 20 

27. 74. 

28. 2^ 

28. 8I> 

29. 41 

30. 00 

30. 60 
* 31. 21 


Tern- 
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969 

TAk of the 
force of aqueoas 
yapor ' 


Force of ViVU I 
to of 

- 31. S3 

32. 46 

33. 09 

33. 72 

34. 35 
3‘K 99 

35. 63 

36. 25 

36. 88 

37. 53 

38. 20 

38. 89 

39. 59 

40. 30 

41. 02 

41. 75 

42. 49 

43. 24 

44. 00 

44. 78 

45. 58 

46. 39 

47. 20 

48. 02 

48. 84 

49. 67 

50. 50 

51. 34 

52. 18 

53. 03 

53. 88 

54. 68 

55. 54 

56. 42 

57. 31 

58. 21 

59. 12 


ForaeofVqi. 
In Inehnc^ 
Mercofy* 

-60. 05 

61. 00 

61. 92 

62. 85 

63. 76 

64. 82 

65. 78 

66. 75 

67. 73 

68. 72 

69. 72 

70. 73 

71. 74 

72. 76 

73. 77 

74. 79 

75. 80 

76. 82 

77. 85 

78. 89 

79. 94 
80., 98 

82. 01 

83 . 13 

84. 35 

85. 47 

86. 50 

87. 63 

88. 75 

89. 87 

90. 99 
92. 11 
03. 23 

94. 35 

95. 48 

96. 64 

97. 80 


Mnmy. 

— 98. 96 
100. 12 
101. 28 
J02. 45 

103. 63 

104. 80 

105. 97 

107. 14 

108. 31 

109. 48 
no. 64 
111. 61 
112. 98 

114. 15 

115. 32 

116. 50 

117. 68 

118. 86 
120. 03 

121 . 20 

122. 37 

123. 53 

124. 69 

125. 8.5 

127. 00 

128. 15 

129. 29 

130. 43 

131. 57 

132. 72 

133. 86 
135. 00 

. 136. 14 

137. 28 

138. 42 

139. 56 

140. 7Q 


'Vkper Aohl On^ Vapour from Ether, i(e. 

Woconie nowljptheconfideration of vapour from other 
liillowt|eiiertl liquids. Some liquids are known to be more evaporable 
**'**'^ ****" water ; as li quid ammonia, ether, fpirit of wine, &c. 

others lefs ; as, q< j^ickfilver, fulphuric acid, liquid muriate of 
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fime, folution of pota(h, &c. and it appears that the forcQ * 
of vapoui: from eaeh in a vacuum«ts proportionate to its eva-* 
porabili^y. M. Betancourt maintains that the force r)f vapour 
from fpiiit of wine is in a conftant ratio to that from water 
at all temperatures; namely, as 7 to 3 nearly! My (irft 
experiments -with fpirits.of wine led me to adopt this con- 
cluiion, and naturally fuggefied i\\ai the force of vapour 
from any other liquid would bear a conAant ratio to that of 
water. The principle, however, is not true, either with 
regard to fpirit of wine or any other liquid. Experiments 
made upon fix ditfcrent liquids agree in cAablifhing tliis as a " 
general law ; namely, that the variation of the force qf vapour The lew eaiui« 
from all liquids is the Jhtne for the fame variation qf tetnpera* 
ture, reckoning from vapour of any given force : thus atTuming 
a force equal to thirty inches of mercury as the Aandard, it 
being the force of vapour from any liquid boiling in the 
open air, we (ind aqueous vapour lofes half its force by R 
diminution of 30° degrees of temperature ; fo does the 
vapour of any other liquid lofe half its force by diminiibing 
its temperature thirty degrees below that in which it boils ; 
and the like for any other increment or decrement of heat. 

This being the cafe, it becomes unneceflTary to give diAindl 
tables of the force of vapour from ditferent liquids, as one 
and the fame tabic is fufliicient for all. But it will be proper 
to relate the experiments on which this concluAon reAs. 

Experiment on Sulphuric Ether » 

The ether I ufed boiled ih the open air at 102 . — I filled Experiments 
a barometer tube with mercury, moiAened by agitation in Jj[,e 
ether. After a few minutes a portion of ether rofe to the 
top of the mercurial column, and Che height of the column below ebullition, 
became Aationary. When the whole had acquired the tem- 
perature of the air in the room, 62*, the mercury Aood at 
17.00 inches, the barometer at the fame time being 29.75. 

Hence the force of vapour from ether at 62 is equal to 
12.75 inches of mercury, which accords with the force of 
Aqueous vapour at 172*, temperatures which are 40® from 
the refpedlive boiling points of the liquids. By rubfeqaent 
obfervations I found the forces of the vapour frenn ether in 
all the different temperatures from 33* (o 102* exafily cor- 
refponded with the forces of aqueous vapour of the like 

range 
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which the re- 
•dion of in- 
eluded air was 
uled as the mea< 
^ureol forcet 


range, namely ftom 142® lo 212®: the vapour from ether 
'deprefles the mercury about fix inches m the temperature 
of 32°. 

Finding that ether below the point of ebullition agreed with 
water below the faid point, I naturally concluded that ether 
above the point would give the fame force of vapour as water 
above it ; and in this I was not difappointed ; for, upon trial 
it appeared that what I had inferred only from analogical 
reafoning refpefiing the force of aqueous vapour above the 
boiling point, adtually happened with that from ether above 
the faid point. >\nd ether is a much better fubje£l for expe- 
riment in this cafe than water, becaufe it does not require fo 
high a temperature. 

1 took a barometer tube of 45 inches in length, and having 
fealed it hermetically at one end, bent it into a fyphon (hapet 
making the le|;s parallel, the one that was clofe being nine 
inches long, and the other 36. Then conveyed two or three 
drops of ether to the end of the clofed leg, and filled the 
red of the tube with mercury, except about 10 inches at the 
open end. This done, 1 imroerfed the whole of the (hort 
leg containing the ether into a tall glafs containing hot water ; 
the ether thus expofed to a heat above the temperature at 
which it boils, produced a vapour more powerful than the at* 
mofpherey fo as to overcome its pretfure and raife a column 
of mercury befides, of greater or lefs length according to 
the temperature of the water. When the water was at 
147® the vapour raifed a columf of 35 inches of mercury, 
when the atinorpheric prefiure was 29,75 : fo that vapour 
from ether of 147® is equivalent to a prclTure of 64.75 
inches of mercury; agreeing with the force of aqueous 
vapour of 257°, according to the preceding efiimation : in 
both cafes the temperatures are 45^ above the refpefiive 
points of ebullition. In all the temperatures betwixt 102° 
and 147° the forces of ethereal vapour correfponcied with 
thofe of aqueous vapouri as per table, betwixt 212° and 
257®. 1 could not reafonably doubt of the equality con- 
tinuing in higber temperatures; but the force incrcafes fo 
iaft with the increafe of heat, that otoe cannot extend the 
experiments much fisrther without tubes of very inconve- 
nient lengthv. Being defirous however to determine tbe 

folce 
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force of the ethereal vapour experimentally up as high as 
212*®, I contrived* to effeft it af follows: — Took a fyphon 
tube fuch as defcribed above« only not quite fo long, and 
Ailed it in the manner above mentioned, witK ether and 
mercury, leaving about ten inches at the top of the tube 
vacant ; then having graduated that part into equal portions 
of capacity, and dried it from ether, 1 drew out the end of 
the tube to a capillary bore, cooled it again fo as to fuffcr the 
internal atmofpheric air to be of the proper dcnfityj and fud- 
denly fealed the tube hermetically, thus incloting air of a 
known force in the graduated portion of the tube. Then, 
putting that part of the tube containing ether into boiling 
water, vapour was formed which forced the mercurial co- 
lumn upwards and condenfed the confined air, till at length 
an equilibrium took place. In this way I found 8.25 parts 
of atinofpheric air of the force 29.5 were condenfed into 
2.00, at the fame time a perpendicular column of 16 
inches of mercury in addition preffed upon the vapour. 

Now tlie force of cladic fluids being inverfely as the fpace, 
we have 2.00 : 29.5 :: 8.25 : 121.67 inches = the force 
of the air within ; to which adding IG inches, we obtain 137. 

67 = the whole force fuflained by the vapour, meafured in 
inches of mercury. The force of aqueous vapouri at the 
fame diflance beyond the boiling point, or 322°, is equal to 
137.28, per table. Thus it appears that in every part of 
the fcale on which experiments have been made, the fame 
law of force is obfervable -with the vapour of ether as of 
water. 

Experiments on Spirit of Winc^ 

By boiling a fmall portion of the fpirit 1 ufed (about one Force o/* vapor 
cubic inch) in a phial, the thermometer flood at 179® ^t 
the commencement ; but by continuing tiie ebullition it ac- 
quired a greater heat. The reafon is, the moil cvaporable 
port of the fpirit flies off during the procefs of hearing, and 
the red being a weaker compound, requires a flrongcr heat. 

The true point of ebullition, 1 believe, was nearly 175®. — 

The force of the vapour from tliis fpirit at the temperature of 
212®, I found both by an open fyphon .tube and. one her- 
metically fealed with atmofpheric air upon the mercurial co- 
li^mn, as with ether, to be equal to 58| inches of mercury. 

This 
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This rather exceeds life fbrqe of aqueous vapour at an equal 
diflance from the boiling point ; but it is no more than may be 
attributed to unavoidable little errors in fuch experiments. In 
a barometef tube the fpirituous Vapour at 600, over the mer* 
cury, depreflcs the column about 1.4 or 1.5 inches; which 
is fomething lofs than the due proportion ; one caufe of this 
may be the cvaporability of fpirits, which in operating on 
fmall quantities, quickly diflipates part of their ftrength. 


Fores of vapor 
of liquid am« 
aionia# 


^ mitriate of 
lime. 


E.-perimcnts on Liquid Ammonia. 

Eiquid amnionia or volatile alkali, the fpeciftc gravity of 
which was .9474, boiled near 140^’; in the barometer a 
fmail quantity deprefled the mercury 4.9 inches in the tem- 
perature of 60^. In higher temperatures it did not produce 
a proportion&l, depredion; becaufe the mod volatile part of 
the compound, expanding in the vacuum of the barometer; 
leaves the reft more watery, and confequently its vapour muft 
be weaker ; efpecially when the portion ufed is confined to a 
drop or two. 

Muriate of Lime, 

Put a portion of liquid muriate of lime over the column of 
mercury in a barometer. The boiling point of the muriate 
was found by experiment to be 230^. At 55^ the depreftion 
was ,22 of an inch : 

at 6.5®— .30 
^ 700— .40 
— 95®— .90 

all which nearly agree wdlh the forces of aqueous vapour IS® 
below the refpeftivc temperatures. 


Mercury and Sulphuric Acid. 

Forces of the Mercury bolls by my thermometer at 660®, and fulphuVic 
fpecific gravity 1.83, boils at 590®. It is very 
phuric acid. difficult to determine the precife force of vapour from thefe 
liquids in any temperature under 212*^ ; becaufe at fuch great 
diftance from the boiling point the vapour is fo weak as to be 
in efte6t almoft imperceptible. Following the general law, 
the vapours of thefe fluids ought to be of the force .], mer- 
cury at 460®. and fulphuric acid at 390®. — Col. Roi makes 
the expanfion of SO inches mercury by ISOq of heat =s 
.5969 or .5651 ; and in a barometer tire expanfion in the 

&»« 
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fame circumdances is .5117; the diflTerences are .0852 anct- 
.05S4> which fhould meafare the effe^ive force of mercurial 
vapour of 212^, nearly. This is in all probability too 
much ; as it is next to impofllble to free any Jiquid en* 
tirely from air ; and if any air enter the vacuum, it unites 
its force to that of the mercurial %'apour. 

That the force of vapour from fulphuric acid, in Tow tern-* 
peratures, is exceedingly finall, will appear from the en« 
fuing fedlioh. 


SECTION 11. 


On rapour in Ain 

The experiments under this head were made with manome- Slte£l of ths 
ters, or (traight lubes of ditierent lengths, hermetically fealed 
at one end, of ^ inch inlernal diameter, and their capacities The experi- 
divided into equal portions* A drop or two of the liquid, the 
fubjea of experiment, was conveyed to the bottom or fealed ftopped by • 
end of the tubcj the internal furface was then dried by a wire "J.®*^®****® 
and thread, and atmofpheric, (or any other air) was admitted ® 
into (he tube, upon which a column of mercury was fufpended 
of ^ of an inch, or of 30 inches, lefs or more, according to 
the nature of the experiment. By immerfing the end of the 
manometer, containing the air thus circ urn Glanced, into a tall 
glafs veflel containing water of any temperature, the efieft of 
the vapour in expanding the air could be perceived. It was 
hrfl indeed neceflary to determine the increafeair unaflTeded by 
any liquid (except mercury) would obtain by increafeof tem- 
perature: that was done, as will be parttcnl.irly (hewn in the 
next elTay.* Theexpanhon of all elaltic fluids, it Teems pro- 
bable, is alike or nearly fo, in like circumflances; 1000 parts 
of any elaflic fluid expands nearly in a uniform manner into 
1370 or 1380 parts by 180^ of heat. 


It will be unneceflary to repeat in detail the* numerous ex« Oenenl Itw of 

periroents made on the various liquids in all temperatures from 

32*^ to 212*’ ; as the refults of all agree in one general rule or gethen 

principle, which is this: let 1 reprefent the fpace occupied by The Ipace te tiiy 

$ny kind of air of a given temperature and free from mmfiure ; diJlJaiy*»tthe 

o=K the Riven prefitire upon it, in inches of mercury ; /se the p^flun 
r O r * ineerfcly es tlie 
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force of vapour from any liquid in that temperature, in vacuo; 
* then, the liquid being admitted to the air, an expanfion enfues, 
and the fpace occupied by the air becomes immediately, or 

in a (liort fime = 1 -| or, which is the fame tiling. 


Thus in water for inftance : 

Let 7)= 30 inches, 

/=15 inches, to the given temp. 

Then, — L. =— .22— ^2, for the fpace ; or the air bc- 
p — :f 30-15 

comes of twice (he bulk. 

If the temperature be 203*^, /=25,, and the fpace becomes 
fix times as large as at firA. 

If p=60 inches 

/=30 inches to the given temperature 212^ ; then the 
60 

fpace = — — — = 2 ; or water under the preflure of 60 
* 60 — 30 

inches of mercury, and at the temperature of 212^, produces 
vapour which juA doubles the volume .of air. 

If ether be the infiance : let the temperature be equal 70^; 
then/=: 1 5 ; and fuppofe ji=30 ; in this cafe the colume of air 
i$ doubled ; that is, ether of 70o being admitted to any por- 
tion of air, doubles its bulk. 

The expanfion 01 hydrogenous gas and atmofpheric air by 
the vapour of water is the lame for every temperature. 

Sulphuric acid docs not expand atmofpheric air to any fen- 
fible amount by the heat of boiling water. 

The theory of tbele faifts is evident upon the principles laid 
down in the former efiay : for inAance ; let it be required to 
explain the experiment with water of 212^ under a preAure of 
60 inches. Here the air was condenfed into the fpace 1 by 
the preAure of 60 inches ; but being expofed to water of 21 2^, 
a vapour arofe from it equal in force to 30 inches ; the air there- 
fpre es^panded till its force alfo became = to 30 inches, which 
vyas effected by doubling its volume : then foe vapour prefling 
with 30 ipches force and foe air alfo with 30 inches force, the 
two togetlier fupport the preflure of 60 Inches and the equi- 
librium continues. In fiiort, in all cafes the vapour arifes to a 

certain 
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certain f<ure^ according to temperature^ and the air adjofti the 
' f^iiilibrium, by expanding or eontrading as may be required. . 

The notion of a chemical affinity ^ubfi^iing between thegafea Theft Mi 4e 
and vapours of different kinds, cannot at all be reconciled to 
thefe phenomena. To fuppofe that all (hedifrerentBgafeiliavecheiiueilseiiitnr 
the fame affinity for water might indeed be admitted if we k«*«eia |m aii4 
could not explain the phenomena without it; but to go further, Yspoun 
and fuppofe that water combines with every gas to the fame 
amount as its vapour in vacuo ; or in other words, that the 
elaflicity of the compound fhould be exaflly the fame as if the 
two were feparate, is certainly going far to ferve an hypolbeiii. 

Befides, we mud on this ground fuppofe that all tne gufei 
have the fame force of affinity for any given vapour; a fuppo* 
fition that cannot be admitted as having any analogy to other 
eftablifhed laws of chemical affinity. 

(To be contirmein) 
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ription qf the Portable Furnace ctm/truBed by Dr, Blackg 
and fince improved. In u Letter from Mr, Accum, 


To Mr. NICHOLSON. 

Dear Sir, 

In my Syftem of Practical Chemifiry, Vol. II. p. 357, I Deftription of 
fiave given a Defeription and Drawing of a Portable 
verfal Furnace, which in the pradice of my profeflion 1 operation!, 
found the bed furnace for all chemical operations whatever 
which require like aid. The number of furnaces which I 
have caufed to he made for different philofuphers of that 
kind, and the ufeful hints which I have received from diffe* 
rent quarters, have materially improved it, that 1 flatter 
my felf, whether a defeription of this furnace would not be 
acceptable to your readers, particularly to thofe who have 
no accefs to the laboratory of the operative chemifl ; for 
thofe who are familiar with pra^icat chemidry will readily 
allow, that a furnace capable of producing a very low and 
very intenfe heat is one of the rood requifite and mod indif- 
pendble indrumenu of all the apparatus of chemidry. The 
Vox. V|. DBCRMaxRi 1803. T great 
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fu advantage of this furnace {which was firjl invented iy 

nace^n 5/ac^, and improved hy othen) above jail others 1 am ac-^ 

opmckMN. quainted with, confifts in confuming as little fuel as poffible^ 
in producing quickly, if required, a very intenfe heat — in 
regulating«expeditioufly, and at pleafure, its intenfity — in 
applying it as directly, and as fully as poffible, to the fub« 
fiances upon which it is intended to a6l — and moreover in 
enabling the operator to perform his operations in the clofet,. 
or in any other place, without the rifle of endangering the 
conflagration of tfie furrounding objeds, which were not 
meant tp be expofed to the action of heat. 



T^is portable univerfal furnace is made of iliong wrought 
iron plates. It is lined with bricks, bedded in fire-proof 
loam. Its height without the chimney a a is two feet. The 
inner diameter of the cylindrical fire-place raeafures ten. 
Inches. The body of the furnace is elliptical ; in its upper 
part a circular hole is cut, for receiving an iron fand-pot Ir 
which may occaiionally be removed and exchanged for an 
iron plate. In the front of the furnace there are three open- 
ings over each other, furnished with fliding doors, and fitted 

. witli 
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with Hoppers made of crucible ware. The lower opening c, DefcrlptSon of 
is theafh-pit of the furnace ; it. if compofed of two regifter f^ inSirf 
plates, Aiding backwards and forwards in grooves, in order c^ratioot 
to diminilh^ or enlarge the opening for regulating the heat; 
by admitting or excluding air at pleafure. In the (ide of the 
furnace a hole is cut, furniihed with a Hopper and door, for 
palling a tube through the fire-place of the furnace ; an expe- 
dient very neceflary for a variety of chemical procelTes; 
fuch as exhibiting the decompofition of water, alcohol, 
oils, &c. for the preparation of phofphuret of lime, ibr 
palling gafes over ignited bodies, &c. In either of the 
openings in front of the furnace, a muffle*may be placed for 
performing the procefs of cupellation of gold,* Hlver, &c« 
or, the neck of a retort (placed on a Hand in the body of the 
furnace) may be palfed through it, for diHillation by the 
naked lire ^ for procuring gafes which require a high degree , 

of heat, &c. If the iron fand-pot b be removed, and a 
circular plate properly lined with Hre-clay be placed in its 
room, the furnace becomes Converted into a wind-furnace i 
the fuel is then to be introduced through either of the open- 
ings in front. The iron plate at the top has a hole in the 
centre, furnidied with a Hopper,* to enable the operator to * 
infpedt his procefs at pleafure. If the iron-pot be placed 
inverted on tlie opening of the furnace,- it forms a dome, and 
it then becomes a reverberating furnace. The iron-pot 
when lilled with fand, or water, placed in its proper iitua- 
tion, ferves as a fand or water-bath, for the procelTes of dif- 
tiilation by means of glafs retorts, for evaporations, fubli- 
mations, digeHions, &c. Coake and charcoal are the belt 
fuel, this mixture burns without fmoke, and gives a Hrong 
uniform and permanent heat; charcoal and common coal, 
or coal only; does likewife very wCli. * The elbow of the 
Chimney a may be directed into that of the fire-place of any 
apartment. 

The furnace isfurnilhed with caHors, and may therefore 
be eafily moved, according to the convenience of the ope- 
rator. I am, S I R; 

Your moH obedient fervant, 

FREDERICK ACCUM* 

Old Camptm Street, Soho, 

Nov. 21/ 1202. 
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OBSERVATIONS ON THE STEUCTUEE OF THE TONGUE* 


IntrodttASsn* 


ImpoTtance of 
• fafe means •! 
removing part 
^of the tongue* 


Its ftruflure 


fuppofed to be 
fcrp delicate* 


‘XV. 

Qbjbrvaiioni on the StruBtun qf ike Tongue ; illu^rated fry Cajhs 
an xihich a Portion qf that Organ hoe been removed by Liga* 
iure. By Eveeard Home, EJ^. F. R. S.* 

IpHYSIOLOGICAL inquiries have ever been confidered 
as deferviog the attention of this leamed Society ; and^ 
whenever medical pra^itloneri^ in the treatment of difeafes, 
have met with any circumflancet which thiew light upon the 
natural iirudiure or aflions of any of the organs of the hmnaE 
body, or ibofe of other animals, their communications have 
met with a favourable reception, 
r The following obfervations derive their real importance 
from offering a fafe and effedual means of removing a portion 
of the tongue, when that organ has taken on a difeafed action, 
the cure of which is not within the reach of medicine ; and, 
as the tongue, like many other ghindular flruftures, is liable 
to be adedled by cancer, it becomes of no fmall importance 
that the fad fhould be generally known. In a phyfiolegical 
view, they lend to (how, that the internal firudureof the 
tongue is not of that delicate and foniable nature which, from 
its being the organ of tafte, we (liould be led to imagine. 

The tongue is made up of fafciculi of mu fcular fibres, with 
an intermediate fubftance met with in no other part of the 
body, and a vaft number of fmall glands ; it has large nerves 
paffing through it; and the tip pofleflbs great fenfibility, 
fitting it for the purpofe of tafle. 

Whether the I'enfe of tafle is confined entirely to the point 
of the tongue, and the other parts are made up of mufcles 
fitted for giving it motion ; or whether the whole tongue is 
to be confidered as the organ, and the foft matter which per- 
vades its fubftance, and fills the interflices between the lafc-i- 
cttli of mufcular fibres, is to be confidered as oonne^ed with 
fea&tton, has not, I believe, been afcerlamed. 

The tongue, throughout its fubflance, has always been 
confidered by pbyfiologifts at a very ddicate organ ; and it 
wm believed, that any injury edmmilted upon it would not 

• Philof. Tranfaa* 1803, p. 303. 
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only produce peat local irritation^ but alfo affed. in a violent 
degree, the general fyftem of the body. This was my own 
opinion, till 1 met with the following cafe* the circumftancet 
of which induced ne to fee this organ in a different point of 
view. 

A gentleman by an accident which it is unnecelTary to de« Atcldwt oC the 
fcribe, had his tongue bitten with great violence. The im- ‘ ■ 

mediate effed of the injury was great local pain ; but it was and rendered in- 
not attended with much fwelling of the t^gue itfelf, nor any>^^^^« 
other fymptora, except that the point of the tongue on* 
tirely loft its fenfibility, which deprived it of the power of 
tafte: whatever fubftance the patient eat was equally in- 
iipid. This alarmed liim very much, and induced him to 
ftate to me the circumftances of bis cafe, and requeft tny 
opinion. I examined the tongue a fortnight after the acci- 
dent. It had the natural appearance, but the tip was com- 
pletely infeniible, and was like a piece of board in his month, 
rendering the ad of eating a very unpleafant operation* I 
faw him three months afterivards, and it was fiill m nearly the 
fame ftate. 

From this cafe it appears, that the tongue itfelf is not par* 
ticularly irritable ; but the nerves paffing through its fubftanco 
to fttpply the tip, which forms the orpn of tafte, are very 
readily deprived of their natural adion | this probably arifea 
from their being fofter in texture than nerves in general, and 
in that refped, refemUing thofe belonging to the other or-^ 
gans of fenfe. 

Tiiere was another circumftance in this cafe which very without ingsnift 
particularly ftruck my attention, viz. that a bruiae upon die 
nerves of the tongue, fufficient to deprive them of therpaimi.^ 
power of oommttiucating fenfatkin, was produdire of no in- e 

ftammation or irritation in the nervous trunk, fo as to mdoeo 
Ipafms, which too commonly occur from injuries to thenervea 
belonging to volttntnry mufcles* 1 am therefore led to be** 
lieve, timt the nerves fiipplying an organ of fenie, ere not (o 
lisdsle to fuch eflefts as thofe which belong to fee other pjiha 
of the body. 

The fmall degroaef nifebiof whick was produced, and fee CaTe of fangom 
readiners wife which the nerves had thevcomiMHikatleneom^ ^ 

pletely cut oflT, wm to me now bSh uod eneonniged me^ 

ia 
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OBBEILVATIOjrS ON TVS STRUCTUKii OF THE TONGOI. 

in the following cafe of fongoms excrefcence from the tongue^ 
which bled fo profufely as at times to endanger the patient’s 
life« and never allpwed him to arrive at a fiate of tpierabi^ 
health, to attempt removing the part by ligature. 

John Weymouth, eight years of age, was admitted into 
St. George’s borpital, on the 24ihof December, ISOO, on ac- 
count of a fungoUs excrefcence on the right iide of the anterior 
part of the tongpe, which extended nearly from the outer 
edge to the middle line at the tip. It appeared, from the ac- 
count of his relations, that the origin of this fi^ngus exifled at 
his birth, and had been increafing ever iinpe. He had been a 
year and a half under the care of the late Mr. Cruikfbank, 
who had removed the excrefcence by ligature round its bafe ; 
but, when the ligature dropped off, a violent haemorrage took 
place, and the excrefcence gradually returned. Attempts 
Svere made to deflroy it by cauliic ; but haemorrhage always 
followed the feparation of the floughs^ fo that, after ten trials, 
this mode was found ineffedlnal. It was alfo removed by the 
iMiife, ten different times, but always returned. 

From this hiflory I was led to believe, that the only mod^ 
of removing the difefae was taking out the portion of the 
tongue upon which it grew. This was a cafe in which I felt 
myfelf warranted in making an attempt out of the common 
line of pradice, to give the patient a chance of recovery ; 
and, from the preceding cafe, having found that prefTure on 
one part of the tongue produced np bad confequences on the 
other parts, I was led to remove the excrefcence in the fol- 
lowing manner. 

On the 28th of December, I made the boy hold out bis 
tongue, and paffed a crooked needle, armed with a double li- 
gature, direAly through its fubfiance, immediately beyond the 
excrelcence.' The needle was brought out below, leaving 
the ligatures ; one of thefe was tied very tight before the ex- 
crefcence, the other equally fo beyond it, fothat a fegment of 
the tongue was confined betvpeen thefe two ligatures, in which 
lb# circulation was completely ftopped. The tongue was 
thin in its fubfiance ; and the boy complained of little pain 
daring the operation. Thirty drops of kudanuin were given 
to him immediately after it, and he was put to bad. ' He fell 
,weep, continued to dofe the gmiv pah of die day, and 
fo the next day as to require no particular attention* 
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Cte (lie fifili day fsom the opfration^ the poition of tonfgtm 
came away with the ligatures, leading a floughy fiirfiicef 
which was thrown off on the llih day# and was foccecdei) 
byafimilar flougb; this feparated on jtbe ]ljlth day« The 
cacavation after this gradually filled up $ and# on the 201b 
day, ft was completely cicatrized, leaving only ^ fmall fiffure 
on that fide of the tongue. f 

(To be concluded in cur next.) . 


XVL 

Some Account qf the targe Jierjf Meteor uhich appeared on the 
firth qf tuft Month (Noettnher.) 

On Sunday evening at half paft eight, on the fixth of lad ^ 

month, 1 was fuddenly furprized with an illumination re* * 

fembliog that of a fiafli of lightning, but more permanent. 

The windows of the room in which I was fitting face the 
ibuth, and were not clofed either by the (butters or curtains, 
but only by Venetian blinds ; through which fome of the comi- 
pany afferted that they faw a Jarge globe of fire moving to 
the wefiward. My back was towards the window, fo that 
I faw only the light which appeared confiderably blue, and 
feemed to lad two, or perhaps three feconds, Tim bluenefs 
in all probabtiity was not more than that of day-light, which# 
when cootrafted with the light of candles# has a lively blue 
^nge. 

A fcientific friend of . mine, -who has favoured me with a 
iketeb from which the annexed drawings were taken, was 
walking up Princes Street Soho, and turned upon the fuddeo 
appearance of light, when he faW the meteor palfing rapidly 
over St. Ann'schurch yard, having the appearance of an ob* 
iong or elliptical folid, with a (hort radiating eruption from 
its preceding part, and numerous fparks diverging from its 
hinder part, {}e compares it to the burning of a combuAtble 
eoatter in oxigen, and faw it liurd Uilo many fparks, which 
ipflantly went out apd left extreme darknefii, )ts diredion 
(Seemed tQ be to the foothw^d of a Hoe fappofed to crols 
Fqo^ms Street at rfgbt aiylei, which eftimaie would give a 
<^iirfe.abottt W. S, W. This gentleman law the great meteor 
:l«, 47 W, which was thepround# apd be 
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Another friend onferms ii^e» thgt be faw it from a flatioa u> Aeeottat ef « 
St. Jameses Park, near the Quhen^s Houfe, ri^ng above the ^ 
horiasoift in the tovrards WefimiDfter»abbejr> and that it " 

pafled over St. Jams-s Parhr and part of the Green Park, 
where it was loft behind a cloud. He thinks it remained in ' 

^ight for a qmch longer time than (Wo or three fecends, end- ' * ' 
that it did not move in a ftra^bt line. The cpurfe bjr bis ‘ ; 

•obfervhtion would be about W. N. W, . y j \ j 

Another perfdn who faw it bucft. fpeaks of the pbritftnt 
falling down like the fpOrks of a rocket, ' > ^ it 

That it. paired as moft large ftery meteors feem to do, in 
the fuperior part of our atmofphere is probable from the 
genetal fafU. A'gentlemaa on Hampfiead Heath, beheld 
jibe country fuddenly;: illuminated, and deafly faw Harrow 
Steepiei which is eight miles diftant in a firait line, and it was 
alfo (een from DartfOrd in Kent, until it became obfcured by 
« cloud ; but i had no further particulars refpcfling it. 

• Much difficulty muft arife in eftiniating either the cOurfe, 
direction, or elevation of meteors of this kind, which appear 
when totally unexpedled, and are gone before the mind can 
enkr into any courfe 'of teafoning or efilmate* We are folly 
occupied with the impreffive fenfatiofi they produce, and bav^ 
fcarcely any other means of obtaining a Qonjuflore refpedting 
pofttions and altitude, but by repeating our obfervations on 
the fpoU On this fui^edt the reader may confult pn excellent 
paper by Sir Charles Blagden iii the LXXIV. volume of the 
Philofopbical Tranfaftions. 

The lower Iketch fliews the manner ofexplofion into fmallcf 
•pieces^ ' , " ■ 
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A' firjt Memoir on coloured Shadom J5jy Cit* 

* * J. H. Hassekfratz. 

fiha^wfj^re ge- ^SJS / £ are accuftomed to confider ai black, the ihadow 
Munt^ formed an opaque body, which intercepts the light falling 
on awhile padeboardt although tn reality, nothing is more 
difficult to obtain than black ihadowsi becaufe it appears, that 
to procure a black ihadow, the light muft abfolutely be a 
pobit, and no fort of receded light muft reach the illuninated 
furface. 

On a furface illuminated by a light which has magnitude, 
Che (hadow is always accompanied by a coloured penumbra, 
Whenever the illuminating body is at a greater difiance than 
a metre from the body enlightened, and that which intercepts 
the light, is nearly five decimetres from this body, the pe» 
numbra and (hadow have difiind colours, which are in a 
great meafure dependent upon the nature of the combufiibie 
body which yields the light. 

Since the pei^iod when Leonardo da Vinci noticed the blue 
(hadow which is perceived in the morning at fun-rife, andjn 
the evening at fun-fet, this (hadow has been attended to, and 
hwTc?*ftadow7.' have endeavoured to explain its production, at 
forming a phenomenon peculiar and difiind from thofe of 
other (liadows. Neverthelefs, this (hadow has no particu- 
larity; all the (liadows which are examined are coloured, 
even thofe prpduced by the noon-tide fun of a clear fumroer’s 
day, which are -commonly called black Jkadows, The cOj> 
loured (liadows are produced by two or more difiindt lights 
or by the feparated parts pf the fame light which aft dift 
ferenlly. 

ytriety ofco. Nothing is rqore diverfided than the colours of (hadows; oif 
loured ihadows. with attention, we remark among thein al{ 

the prifmalic colours: we difiingui(h red, orange, yellow, 
green, blue, violet (hadpws, more or lefs mixed witli 
black. 

ThefubjeftU The objeft of this (irfi Memoir, is to make known the 
SywiS^hiT* variety of coloured (hadows which may bediftingui(he4 

JMemdr. 

* f From Journal de L’Ecole f (fiyteclmique, Tom. IV. p. 27^# 

' ' 


Phenomena of 


The hhie (him 
dow at fan-rife 
and fun-fet, is 
not different 

.k. 
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and which we have^obferved^ and alfo the circuinflances which, 
fr\vt rife to them. Other memoirs which we purpol'e to pre- 
ient after this, if the inflitute (hall think the fubje^t worthy 
of .its attention, will contain the feries of obiusvations we 
have made to afcertain the caufes which produce the coloration 
of (hadows in a great number of cafes. 

We (hall divide this Memoir into three parts : the firfl will Di»liloiiofthj[]^ 
have for its objedt the colour of the (hadows produced by the 
reunion of the light of the atmofphere^ and that of the fun, 
or of the light of the alniofphere and an artihcial light, but in 
thofe circumAances wherein only a Angle (liadow is percep- 
tible : the fecond will contain a defcription of the coloured 
(hadows produced by the light of the atmofphere combined 
with refiedled lights, and fometimes with the diredt light qt 
the fun: finally, the third will elucidate the coloured (liadows 
formed on a body illuminated by two lights, natural and arv 
tificial. 


Part the J'irft, 

If, near a while fur face enlightened by the fun and (he Obrervationi 
ligiit of the atmofphere, a black body is placed which inter- 
cepts the folar rays, there will be feen on the plane a fhadow * 

which varies from a greenifh blue to a violet black, con- 
nedling through the blue and the violet. The colour of the 
(liadow depends on the Aate of the atmofphere, the latitude 
of the place, the meridional and northern declination of the ^ 

fun, and the time elapled between its riling and its paiTage to 
the meridian, and from the latter to its fetting. 

When the (ky is clear, the colour of the (liadow at fun-rife, as produced by 
at Paris, varies between blue with a flight tinge of green to <^hangc oi fcaf jn, 
violet blue. The flrfl days of Nivofe, the (liadow isgreenifh- 
blue; the (irfl days of Germinal, blue; the firfldays ofMef- 
fidor, indigo with a violet tinge ; (he flrfl days of Vende- 
miaire, the ^adow becomes again blue to return to a greenifh 
blue the flrfl of Nivofe. 

If on a clear day, when the fun is on the equator, the va- as produced by 
riaiion of the colour of the (liadow, if noticed from the in- pf *ulc * 

liant of fun-rife to its paflage over the meridian, it will be ob- run, 
ferved that this colour is blue at fun-rife ; that at each eleva- 


tion of the luminary above the horizon, the blue clianges; 
that it becomes indigo, violet ; that in the end it blackens. 


and that when the (un is on the meridian, the (hadow is of a 
jbhitkilh violet, 

Every 
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Se^nMii^n^uir firft of Nivofe to the firft of Meffidor^ 

at diffeient po- folar (hadow offers different tints, at the moment when 
nods of the this tuminary pafles the meridian. The 6rft days of Nivofef 
the fliadowtis' violet, a little blackifh; it increafes in Uackneft 
daily to the firft Meffidor ; at this period, the (hadow is violeU 
black. 

If the coloured fhadow of the rifing fun is obferved on a 
titudt. the fame period^ and in different latitudes, it 

will be feen to vary from violet-blue to green, going from the 
equator to the pole. 

The coloured fhadow obferved at the beginning of Nivofe, 
at fun-rife, from Medina to Skalhot in Iceland, is, at Meffina, 
light indigo ; at Vienna and at Paris, blue, with a flight green 
Itnge; at London, Berlin, Copenhagen, Edinburgh, a more^ 
diftin6t green tinge ; at Petersburg, a little more green ; 
finally at Drontheim and at Skalholt, a greenifh tint. 

At the fame period, at noon, the fhadow varies, between 
Medina and Skalholt, from black flightly tinged with violet to 
violet. 


Refalt of the 
•Mervicioni. 


The comparifon of the colour of the fliadow of the fun, 
with its fituation in the different places where it is obferved. 


naturally leads to this flrft conclufion, that it is different in 
the ratio of the intenfity of its light, compared with that of 
the atmofphere, in fadt, the rifing fun, on the drfl of Nivofe, 
^ having a feeble light in comparifon with that of the atmof- 

phere, the fliadow is a greenifh blue ; as it rifes above the 
horizoDf the intenfity of its light increafes, and the fhadow 
becomes blue, indigo, violet ; finally, when the fun is on the 
meridian, its light has acquired its gr^teft intenfity, and the 
fliadow blackens, preferving neverthelefs a violet tinge. 

Comparing in the Ihroe manner the colour of the fliaddw 
obferved each day of the year at Paris, as well as that ob- 
ferved in each latitude on Uie fame day, it will be feen, that 
it changes from green to violet-black, according to the inten- 
iity of the light acquired by the fun and when in winter the 
fun, being but little elevated above the horizon, appears red, 
from the feeble light which penetrates the light mifts exifling in 
theair, the folar fliadow is green, fometimesa fine grafs green. 

^ Xo fatisfy ourfelves whether the colour of the fhadow d^ 
^ pended on the relation of the Kght cotnpared to that of the at- 
varisd, moTphere, we placed the light of a lamp near a while furfime, 

muiniiiated folely by the light of the atmofphere ; whenjfhis 
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bmp was five decimetres from the enlightened plane, the 
fliadow caufed by am opaque black body was blue. On bring; 
ing the lamp nearer the colour ot the (hadow changed fuccet 
lively; from blue it changed to indigo, from indigo to violet* 
and the violet blackened gradually. Wlicn the lamp was very 
clofe, the fliadow was of a violet black colour, exadly fimilar 
to that produced by the light of the fun on a clear fummer's day. 

This experiment fucceeds very well on days when the fun is 
bid by clouds* all bodies are then illuminated by the light of 
the iky. 

A fimilar refult may be obtained by the inverfe method* with aa artlfl# 
that is to fay* by illuminating the furface with an artificial ^*'**** 

light of conflant intenfity* and fucceifively increafing the in« 
tenfity of the light of the (ky. 

If in a dull morning* before the appearance of twilight* a 
white furbce is illuminated by the light of a lamp placed at 
five decimetres diftant from the enlightened furface* the 
fliadow of an opaque black body placed at a fmall diflance 
from the furfiice* is black very (lightly violaceous. As Toon 
as the twilight appears, thp lint changes* the intenfity of the 
violet increafes. As the day brightens* the violet of (he (hadow 
effaces the black tint ; at length the fliadow becomes violet, 
indigo* and is blue when the light of the day is completely 
developed. 

Repeated experiments with a taper or a candle* have 
given the fame rcfults. 

It follows* from the obfervations detailed* that every General refult. 
fliadow* formed on a body illuminated* at the fame time, by 
the light of the atmofphere and the dired light of the fun ; or 
by the light of the iky and an artifidal lighr* fuch as a lamp, 
a taper* a candle, is coloured in all cafes wherein the light 
of the fun, or the artificial light is intercepted by an opaque 
black body ; and that the colour of the (hadow varies from 
green to violet black* in the ratio of the intenfity of the light 
of the fun, or the artificbl light* compared with that of the 
atmofphere. But on what depends the colour of the 
moTphere ? what cauies that variation of colour in the ratio 
of the comparative intenfity i This is what we (hall examine 
in another Memoir. 

f 7b be concluded in our next.J 
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Cbfifvaluna oh St.John’t Wort. By Cit. BAUNACHy 

St . JOHNfs Worti hjfperiam perjoratunif is areiinous pbfily 
the tops and flowers of which contain a juice foluble in water; 
alcohol, and vinegar. With the former two it gives a blood- 
red colour, with the laf! a fine bright crimfon. When com- 
bined with [mineral?] acids or metallic folutions,' it affords v 
yellow colour, which proves, that it contains two colouring* 
matters, one, the red, more foluble than the olber. 

To dye linen, woollen, filk, or cotton yellow, it isfufiicient 
to put them into a bath, the water of which is duly impreg- 
nated with the juice of this plant, with a certain quantity of ar 
mordant. The befi mordant for this colour is alum combined 
with a fuitable portion of potafh. The fluff mufl be left in the 
bath fome time; for the durability of the colour, and the (hade 
produced, depend chiefly on the time of continuance in the 
bath, the quantity of the mordant, and the degree of heai 
employed. Wlien but little mordant is ufed, the tint is a bright 
yellow ; by increafing it the colour is made to incline to green r 
and on adding a folution of tin in nitro-muriatic acid, it affumea 
rofe, cherry, and crimfon hues, all with a fine luflre. Alum 
alone docs notanfwer well, the addition of potafh being elfen- 
tial. This decompofes the alum, precipitates its earth, dif- 
folves a con fiderable portion of it, and this alcaline fall withr 
an earthy bafe becomes the true mordant in the procefs ; the 
more becaufc the colouring principle refides in a fubflance al- 
inofl purely refinous. 

, The juice of St. John's wort, united with the mordant here' 
mentioned gives a fine yellow colour to paper ; and as it pro- 
duces the fame efie6l on leather, it may be employed with ad- 
vantage for dying (beep anjd otlxer while ikins. 

The plant coivtains a confiderable quantity of tannin, as 1 
have been convinced by means of the folution of glue, and 
other experiments made for this purpofe. 

On dropping a little folution of fulphateof iron into the juice* 
of St. John'» wort, a blackifli brown precipitate is formed,* 
which has the property of abforbing oxygen, becoming 
length infoluble in water, and afluming the charaders of a coa- 
creie refin. 
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Haring difillled a certain quantity of the plant with water, Alfordi an 
the product had » powerful and {igreeable fmell, but 1 could buT^elTcn^^^ 
not difcover the lead trace of edential oil on it. o»l. * 

The juice of St. John^s wort does not ditfolvd either in ex-> The juice doei 
prefled or in eflential oils, but it unites very weft with refins, JJJJ unites 
For this purpofe, the juice of the plant mufl be dried; which with Rfim. 
may be done very conveniently by exprefling it into earthen 
plates, and placing thefe in an oven fome time after the bread 
is drawn ; it muft then be powdered, and will readily combine 
with turpentine by rubbing them together in a b'rafs mortar 
warmed. This refin, thus faturated with the juice, may be Oilof St. John*! 
mixed with oils, either eflential orexpreflTed ; and on combining 
it with oil of olives, the oil of St. John^< wort of the Ihops may 
be formed, which, thus prepared, poflefles evident virtues. 

If it be incorporated with linfeed oil, and a fmall portion of Mikes s Snc 
oil of turpentine be added, a fine red varnifh is produced, 
which may pe advantageoofly employed for coating articles of 
furniture made of w'ood. 


Mu. RICHARD KNIGHT, who is well known to the 
philufopliicat world for the very complete Magaziqp oFChemi* 
Cell Apparatus of all kinds he has for feveral years pufl efla*. 
bl idled ill Fofler-Lane, has favoured me with a letter, in which 
he very fatisfadorily thews that the indruroent in Piule X. of 
our lad number, was not invented by Mr. Accuiii, but by 
Mr. W. H. Pepys, about three years ago, and has ever lince 
been an article on fale in tlie catalogue of his warehoufe. The 
title to Mr. Accum’s paper was written by myfelf, as almoft 
all the lilies are; and 1 was led to call him the inventor from 
the tenor of his paper. Immediately after the publication of 
lafl number, and before 1 had received any letter froni Mr. 
Knight, Mr. Accum obferved to me, that he is not the inventor, 
and that he firfi faw the inftrument deferibed in a Gennaii 
paper. At the fame lime therefore that 1 have the pleafure to 
give Mr. Pepys the undifputed right to a contrivance which, 
in point of utility and convenience, is of confiderable value, 
1 do not fee any moral error that needs corredion. 
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ACCOUNT OF NEW BOOKS. 

The lidMurgh New Di/pen/htory; containing, 1. Jlie Elements 
qf Pharmaceutical Chemi/lry: 11. TTte Materia Medica; nr, 
the Naturat, Pharmaceutical and Medical Hiftory qf thedijffbr^ 
ent Subfiances employed in Medicine: III. The Pharmaceutical 
Preparations andCompofitiom; including complete andaccurate 
Tranflaiions of the 9vo. Edition qf the London Pharmacopana, 
publifised in 1791 $ DtAUn PharmacopcBia, pabUJhtd in 1794; 
tuid qf the Ntnv Edition qf the Edinburgh Pharmacopmu, pub^ 
lyhed in 1 ^03 • 'Jllufiratedakd explained in the Language, and 
according to the Principles of Modern Chemifiiy. With many 
new and ufiful Tahletf and Jbveral Copper-plates, explain ing the 
. new Syfiem qf Chemical Charaders, and rtps'ejhnting the mnfi 
ufiful Pharmaceutical Apparatus, Andrew Dunca ^,Jun, 
M. D, Fellow of the Royal College of i'hyficians, and Royal So^ 
ciety qf Edinburgh, and AJforu » qf the Linmean SocUiy qf Lon* 
don. ^vo, 720 Pages, and 6 Plates j Edinburg, 1803. 

TThE copious title page of this work informs the reader what 
he has to expe6t in this new edition of a flock book^ the ex- 
cellent foundation of which was laid by Dr. Lewis in 1153, 
The tranllaiion of the Dublin Pharroacopceia muft be an ac- 
ceptable addition, and the introdu6lory Epitome of Modern 
Chemiflry, a knowledge of which is indifpenfable to thofe 
who would underftand Pharmacy as a fcience, or pra^life it 
with advantage as an art; was loudly called for by ihe many" 
improvements made of late years in this branch of fcience. 

It would take up too much room to give the titles of the 
feveral new tables, which are all ufeful : and Dr D- appears 
to have availed himfelf of every thing in the neid ot modern 
difeovery, or in the bed foreign Pharmacop(siaS;i that wav zoum 
ilftent with the plan of the work. 


Mr. ACCUM, who has refigned his gratuitous fervice as 
Affidant Chemical Operator in the Royal Inditution^ is about 
to enter on a Courfe of Ledures on Pradied Chem^ry^ an4 
its Application to Agriculture, Arts, and Manufadures. they 
will comprehend didtnd Series of Ledures on Popular Che- 
tnidry. Operative Chemidry, Minera1ogu:al Chemidry, Agri- 
cultural Chemidry, and Galvanifm. 
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gulating the emtffion of fteam, 249 
,,1 , ,1 — — for raifing water by atmofphcric 
preiTure, 117 

Aqueous humour of the eye, chemical ex- 
amination of, 22 

Arachia hypogaea cultivated for economi- 
cal purpofes, 224 

Arfeniated hidrogen gas, chemical analyAs 
and properties of^ 200 
Aurora Borealis does not affedi telcfcopic 

vifion, 13 

B. 

Barks, aftrlngent, chemical examination 
of, gi-Mpropcrties of the refidual por- 
tionA of, 36 

Barytes not to be depended on in the ana- 
lyfis of fulphitei, 94 
Baumd, 131 

Baonich*s obfervationi of St. John's wort, 
286 

Bawens, 253 
Bayen, 181 
Bergman, 74 

Beril, Saxon, component parts of, 215 
BerthoUet on a method of giving the ap- 
pearance of cotton to hemp or flax, 
*52 

Bcrtholon, 188 
Bertrandi, 22 
Betancourt, *60, 267 

34 


Biot, 135 

Biimuth, difference between hot and cold 
f'ijutions of, 63 

Black, Dr. his theory of heat, 25—His 
portable furnace, 273 
Blagden, Sir Charles, 281 
Body and mind, philofophical opinions re- 
fpedting, 161 

Bones, foflil, found in America, *47 
Bonnet, 173 

Boftocic, Dr. on the cfflorefcences found 
on walls, 109 
Bournun, Count de, 187 
Brandy, method of giving its flavour to 
malt fpirits, 140 
Briffon, 158 
Buckholts, 63 
Bucknall, 124 
Buffon, 216 

Buildings, their vicinity impedes telefco- 
pic vifioA, 14 


C. 

Calamines, opinions of authors refpeAing, 
74«-Analyfis of that of Bleyberg, lb* 
^External ebaradters, ib.— Component 
parts of, 76.— Analyfis of the Somer- 
fetfliire, ib.— External charadlerl, 77* 
Component parts of, ib.— Analyfis of 
the Derbyihire, ib.— External charac- 
ters of, ib. — Component parts of, 78* 
—Analyfis of the elcdtric, of Regba- 
nia, ib.— Component parts of, 79— 
General obfcrvaiions, 80— Chemical 
theory of the compofition of, 82— Plas 
not been yet difeovered as an uncom- 
bined calx of cine, 85 
Calorimeter, its ufe as an inftrument de- 
fcdlive, 19 
Camelford, Lord, 2 

Candles, on the light emitted by different 
fizes of, 90— Rules for computing the 
proportion of, 91 


Carbonate 
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Cirbonate of magnesia, native^ exainio»> 
tion of| 240— Difference between it 
and the artiiicialy 241 

— of ^oda found efflorefcent on 

walls, 111— Method of obtaining purci 
»93 

Cardan *s padlock, 45 
Carliilc, Mr. on a method of clofing 
wide>moiithed veffels, 68 
Caft iron, cffcd^s produced on it by long 
immerfion in the fca, 70 
CataraA of the eye, conjectures relative 
to the caufe of, 25 

Catechu, the moft powerful of all the tan- 
ning material 8 y 40— Comparative value 
of, 41 

Cement for extreme branch grafting, 
128 

Charcoal cannot be abfolutcly feparated 
from phoCphorus, 133 
Chenevix, on the chemical nature of the 
huroouis of the eye, 21, 93, 203 
Chimniei, defeription of a machine for 
clcanfing, 255 
Chrouct, 2 2 

Cinchona, on the febrifuge principle of, 
136— Obfervations on the varietiea 
found in the (hops, 1 37— Comparifon 
between its medicinal virtues and thofe 
of gelatine, 1 58 — Does not contain ge- 
latine, 225 — Experiments and obferva- 
tionii on, 226— Containi a new prin- 
ciple analogous to gelatine, 228 
Cinchonm, the new principle of cinchona, 
experiment-j to prove the exiftence of, 
226— Cnmparifon of its propertiea with 
thofe of gelatine, 228 
C)a\&, Cic. 252 

Clauds, t dls produced by them on te- 
Icfcopic vifion, 15 

Coin* obfervations on its lofs of weight by 
wear, 147— Difad vantage of foftne6 in, 
148— L'>fcs but little in ordinary circu- 
lation, 1 50— Comparifon of the value 
of different alloys for, iga-^Erroncout 


opinion refpedllng that of the prefent 
reign, 161 

Cold, the focal length of mirron U alter* 
ed by, Experimental prooli of thii 
effedi, 18 

Colours obtained from Stt John*a wort, 
286 

Congelation, apparatus for promoting, 01 1 

Conte, 141 

Corner, 72 

Crawford, Dr. 26 

Crocodile, effedls produced on attnt^ha^ 
ric air by the refpiradon of, 246 

Crofth Waite, 118 

Cryftalline liumour of the eye, chemical 
examination of, 23— is very fubje 61 to 
difurders, 25 

Curaudau on the unperfedblona of cvapo« 
rating furnaces, with o*new method of 
conftrudling, X14 

Cuthbertibo, 245 


D, 

Dalton, Mr. on a miflake in Kirwan*! 
effay on vapour, 118*— On mixed gafei | 
on the force of fteam $ on evaporation, 
and on the expanfion of gafei by heat, 
*57 

Davy, Profeffor, oni he conftituent parta 
of aftringent vegetables, and their ope* 
ration in unning, 31 
De Dominisy 56 

Delufions, audiblcy occafioned by debility 
of the organs of bearingy 23 1 
Derangements of the animal fyftcm, dif* 
^uifitions ony 229 
Defcarteiy 56 
Divacuiy 73 

Donkin's table of the radii of wheels, Id 
Drae, Marquis dc^ 188 
Dry-rot, method of feceiiog timbers in* 
jored by, 120 
Dnbrce, 130 


b2 


Duncan, 
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Duneaiiy Dr«. on cinchoni, 225— On 
um-kino, 234 

E, 

Eartliqoakef^ thair effefts in South Ame- 
rica> 24s 

Edelcrant£f Sir A* K. his method of rai* 
flag water for the purpofet of refrigera- 
tioDf 41 

Edwardiy Mr. an crroncoua aflertton of 
hia raiding the eye-ftop of refleding 
telefcepesi 24^ 

XAoralcciioei on wallsy experiments and 
oUervationa on» lop-^Enquiries into 
the origin of, 112 

XicArkity of the oppofite polea of the 
galaania pileyoxperimenta on its nature 
andefleds, 222 

Englcfieldi Sir H. C« his account of two 
haloB with parheliai 54 

Eudiometric apparatus conllruded and 
iifed by Dr. Hope, 61 

■ properties of phofphuret of 

fulphur^ 4 

Xvaporating furnaces, on the conftrudion 
of, 114 

Evaporation of liquids, experimental c flays 
on, 257 

Sxcieannta of mammiferous animals, are 
analatoua to aobergrii and muik, 
iSo 

Extradive matter of yegeubles, is moft 
abundant in the middle bark, 35«->l8 
abforbed during the procafs of tanning, ^ 
39«*li probably the caufe of foftnefs in 
iklns, 40— ‘Mutual adton with tan- 
nin, ib. 

Extreme branch grafiiag, a method of re- 
ftoring deciyod trees, 214— General 
preparation and manageinant, sod-.* 
Teftrmoniata of ka fucoek, 12S 

Eye, its fundions are fulyad to the laws 
of optics, 2i«»The cheaM hUbry of 


^ its humours limited, 22«»Experiffleota 
on the humours of, in different ani- 
mals, ib. 

Eye-ftop of refleding telefcopei, cor- 
redion of an error refpeding the, 
^47 


F. 

Fairman, Mr. on the reftoration of de- 
cayed trees by a new method of graft- 
ings 124 

Fafcolomc^, a new fpeciea of quadrupeds, 
defer iption of, 141 

Febrifuge principle of cinchona, memoir 
on, 136 

Feeding of leather philofophically account- 
ed for, 40 

fomentation, enquiries into the nature 
and caufei of, 221 

Fichte, 175 

Flax, method of giving the appearance of 
cotton to, 251 

Fluidity may confift in the change of the 
capacity of bodies for caloric, 28 

Fogs do not impede telefcapic vilioii, 
10 

Foflil bones, large 'ones found in both 
Americas, 247 

Fourcroy, 22, 24, 94, s86~A miftake 
of his redified, 13] 

Froft, its effeds on telefcoplc yilion, 
12 

Fruit-trees, new method of reftoring de- 
cayed, 124 

Fuel, wafte of its confumption in fur- 
naces, '«4 

Funcke, 63 

Furnaces, evaporating, on the conftruc- 
tion of, 114— Gaufe of the defedive 
adion of, 115— General remarks, 117 
— Defeription of a new, ib. 

— , portable, impiovemcat in Dr. 

fiUck*s, 273 

Gai. 
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G( 

GiS-Lttfl«c» ^53 * 

Gtlvuuc phtncoeiUf additional expari- 
menti on» aai 

OardaDy a 

Gafas, cannot be ladnced to a ftate of 
li^uiditjy 259 — Differ from fleam or 
vapour in tbair mechuiical a£lion« ib« 
■-Have no chemical aiEnity with va- 
pour* 273 

— , arfeaiated hidrogen* difcovered by 
Scheele* aoo—Propertics of* ib««— New 
invefligationt* 20i-«Methodt of ob- 
Cainingi ib.-«*Phyiical properties of* 
202— AAion with gifei* ib.— Theory 
of its decompoiition by Oxigenated mu- 
riatic acid gas* 204 — Tefti to difeover 
iti prefence* aoj* 208 > Compofltion 
off 106— 'Habitudes to acids* ib.— Cu- 
rious phenomenon* aoy^Habitudes to 
metallic foiutioni* 208— iTo various 
other bodies, tOf 

■ «n . . I, mixed* experimental eflayt on the 
conflitution of* a57«-*Do not repel each 
other* 258— Are all equally ei^anded 
by heat* ib< 

*— — * fulphurous acid* abforption of by 
water* 93 

Gelatine* propofed as a fubftitute for cin- 
chona* igS-^Compartfon of the medi- 
cinal virtues of the two fubflances* ib« 
«— Is not the febrifuge principle* lag 
Compariibn with cinchonin* 229 

Geoffroy* 141* 1^ 

Gefner* 72 

Glauber* 216 

Ooetling* 214 

Gold* experiments on the comparative 
wear of various alloys of* 145— Stamp- 
ing increaics the lofs* 146— Fine lofea 
more than alloys* 147— 4 kincluions* 
ib.«-DifttnGion between bard and biit* 
tic* 149— -Further experiments* 

Geiieial lefuits* sga^-Befl adapted for 

5 


com when alloyed* i5]--CompmM^ 
of thiee kinda^ ftandard* 
cific gravity of* alloyed with dMFmgpt 
metaia* 157 

Grafting* extreme branch* propeded ai % 
remedy for decayed trees* X24 
Gram* yz 
Oranet* 13I 
Gregor* 113 

Oieville* the Right Hon. Charles* nn 
meteoric Aones and native iron* tSy 
Ground-nut of the Wefl indies* culdU 
vated for its oil* 214 
Gruber* 47 

Cum -kino* an crroaeoui n^paUatioaif 
232 

Gunpowder* antiquity of the iaventioa «4 

7 « 

Guyeon*! pyrometer of phtint* 
amination of « native carboaete of RHV* 
aefia* 240 


H. 

Halos* account of two remarkable onei 
with parhelia* 54— Theory of* gi 

Hanway* 255 

Haflenfratt's flrft memoir on cobutoA 
lhadows* 282 

Hatchett*!* Mr. experiments and oblerva- 
tioni 00 gold and its difleieot alloys* 
*45 

Hauy, 74 

Haeinefs* efledi produced by it on iile* 
fcopic vifion* ig 

Heat* the focal length of miirora altsied 
by* iS^Expcrimenttl proofs of tkif 
eked* 18 — Theofies, of* a 6 M»Tfao 
thermometrical degreei of* are to be 
ttken according to the capacity of the 
^fs ey^i^Applied dnring a change of 
capacity docs not alter the temperamos 
ib.p<^TIie c i pcri— ti tm efeaclcia the 
natural nem enooiont* oS-^-Madbed of 
•fcir- 
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tfcerta'mlng the capacity of bodies for, 
l^^Specific, is proportional to capa- 
city for, 30— Theory of ?ts aflion on 
fulphitc of potaihi 96 — Extraordinary 
' Infenfibtiity to, 139 
Hebden, 155 

Heliotropium, Egyptian, phyfical proper- 
ties of, 65 — Analyfis of, 66— Compo- 
nent parts of, 68 

Hemp, method of giving the appearance 
of cotton to, 253 

Herfchell, Dr. on the tranfit of Mercury 
over the Sun's diik, and on the defec- 
tive a£lion of mirrors, 8 
Hidrogen, poilibility of its combination 
with metallic fubftances, 204 
Hoar-froft does not impede celefcopic vi- 
fion, 13 

Home's, Mr. obfervations on the ftruc. 

ture of the tongue, 276 
Hope's, Dr. eudiometric apparatu*;, 61, 
210 

Horiaon, its viable dip is influenced by 
the flate of the atmofphere, 51— Caufe 
of the errors in nautical obfervations on 
the, 51— Remedy, ib.— Method of 
corredling the errors of the glaffes, 53 
Hornblower, Mr. on mcafuring parts of 
an inch, 247— On the eyc-ftop of re- 
flecting teiefcopes, lb. 

Howard, Mr. 187— Apparatus for raifing 
water by atmofpheric preflure, 216 
Huddart, 57 
Hufeland, 164 

Humours of the eye, experiments on the 
chemical nature of, 22 
Hutton, 260 
Huygens, 56 
Hydrate of xinc, 81 

1 . 

Ice, phenomena of its abforption of heat 
during liquefadtioo, a 6 


Imagination, the difeafes of, require in- 
veftigation, 163 

Infenflbility to heat and chemical agents 
faid to be poiTefled by a Spaniard, 
139 

Iron, prefervation of, from rufl, 142 
— , caft, efFcdts of long immerflon in 
the fea on, 70 

— , native, its origin analogous with 
that of meteoric ftones, 18S 
Irvine, Dr. his method of afeertaining the 
capacities of bodies for caloric, 29-^In- 
tended publication of his works, 31 

, Mr. his letter in vindication of 

his father's theory of heat, 25 
Jars, on the method of clofing wide- 
mouthed, 69 

Jehangire, emperor, his narrative of a 
metallic ftone that fell in India, 189 
Juch, 132 

K. 

Kant's tranfcendental ideallfm, foundat'roiA 

of» *77 

Kino, is nor a gum, 232— Natural hif- 
tory of, ib.— Medicinal ufes *>f, ib.— 
Chemical examination of, ib.— Is a 
fpecies of tannin, 234— Reference to 
Dr. Duncan's account of, ib. 
Kiikpatrick, Col, j88 
Kirwan, Mr. 26— A miflake in hil effay 
on vapour rectified, 118 
Klaproth's analyfis of natrolite, 191 
Krueger, 173 

L. 

Lac fulphuris, compofltion of, joi 
La Grange's analysis of ambergris, i*''* 
Lampadiu*:, 62 

Language of the South Americans, r pi- 
oufnefs of, 246 

La 
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L4 Place's memoir on the tides, 239 # 

Livoifier, 29, 93 

Laws, general, their eftabliflimcnt of high 
value to (ciciAe, 257 
Lead, acetite of, remarks on, 223— Two 
fpeciesof, ib. 

Le Cat, 2 1 

Light, on the quantity of, emitted by 
candles of dilfeient fiaes, 90— Kules 
for computing, 91 

Lights, northern, do not feem to impede 
telcfcopic vifion, 13 
Lime, probably huitful in tanning, 41 
Litharge is loUble in acetous acid, 130 
Lomet on the employment of aeroftatic 
machines, 194 
Ludlam, 53 

Lute for chemical operations, preparation 
of, 140 

M. 

Machine for cleanfing chimniei, 255 
Magnefia, examination of a native carbo- 
nate of, 240 — ^DifTcreoce between it 
and artificial, 241 

Magnifiers, high, are not calculated for 
fjlar obfervations, S-r-Cannot be ufed 
while the temperature of the mirror is 
fufceptible of alteration, 20 
Malt fplrits, method of giving the flavour 
of brandy to, 140 

Manuferipcs, Indian, of the fifteenth cen- 
tury, 245 
MargrafT, x 
Maton, 37 

Mechanifm for equalizing tl\e motion of a 
fieam engine, 218 
Mendeljohn, 173 

Menftrua, thofe made ufe of in tanning 
probably injurious, 41 
Mcrat Guillot, 33 

Mercury, obfervatlons on its tranfit over 
the Sun's dilk, 8— Has no apparent at- 
XDofpherc, 9— Is trul^ fpherical, ib. 


Metals are combuftible in tion>rc^ill|(^ 
gafes, by galvanilm, 62— May ba com- 
bined with hidrogen, 204 
Meteor, asBount of an extraordinary one 
feen in France, 135 — Account of the 
fiery one of November laft, 279 
Meteoric fiones, fill of, 135 — Experi- 
ments and obfervatlons on, 1S7 
Mind and body, philofophical opinions re- 
fpeding, 161 

Mirrors, on the esufes which prevent t|iilr 
ihewing objeds difiindlly, xo— Their 
focal length affe^cd by changes of tem- 
perature, i6~^£xperimeiits to afceitaln 
this fa£l, 18 — The figure of the re- 
fiedling furface is injured during this 
change, 10 — A remedy fuggefted, 
21 

Moifiure of the air does not Impede tele- 
fcopic vifion, 10 
Molar, 253 

Moiige's theory of horizontal refaflion 
objefted to, 47, 51 

Mont Perdu, journey to the fummit of, 
250 

Moritz, 173 
Mofer, ib. 

Mountains of South Ameiica, cutlou* 
particulars refpeding, 242 
Muriate of potalh, produfiiun of, 99 
Muffin Fufehkin, 1 32 
MyrobaUns, chemical eximi nation of, 
37 


N. 

Nalrne, 235 

Native iron, 188 

Natroiite, natural hi ftory of, I9i-^hy- 
fical properties of. ib.— Analyfis of, 
lb.— Cemponent parts of, 193— Thu 
name derived from the foda it coouiftt, 
194 

Newma, 56 


Kkolii 
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«||B| t 6 i«* 4 >{|i|ttUllloas oa hii Meouat, 
M 9 

IRtfatt of filvofi ■ food teft for ttfeni- 
•tedliidnfeBy aoS 


O. 

Ofttaty adviatageouf tnediod of coaftrudl- 

Daolar aature and canib of, 

%%9 

fbm tlie aiiGliit hypogaia, or ground 
nut, OH 

of rofcl, €V||kamtatioB of, 134 

Ofchardf, oblarvaliona oa the ufislefi treat 
in, 114 

Orfttd, %tt 

Clide of fttiphur, inquiriet into the na» 
ture of, 102 

■*■■■ of titanium, reduAionof, 6a 

white, of phofphonifl, properties of, 
>31 


PV 

Padlock of fecurity, 43— Method of ap* 
plying ai a defence to the key«hole of a 
door, 44 

Paranoi of South America are piercing 
cold, and deftitute of vegeution, 242 
Parhdio, theory of, 56 
PaySe on the preparation of a lute for 
chemical operation!, 140 
Pcarl-aih, probably hurtful in tanning, 
4> 

Polfetier, 1, 79, 130 
POpya, Mr. the inventor of tha apparatus 
sit drying precipitate!, 187 
Phantonta produced by difetfe, i6t 
Pholjpkath of Ibda, new method of psc« 
puing, <3 

cryAallicatiott of, 131 


Phofphorui, ezpeiinhnti and obArratSdni 
on it! combination with Ailphur, i<*— 
Danger of expofing the compound to 
heat, % — Phenomena produced hy the 
diftiJlation of the mixture, 3— Cannot 
be obtained pure, x33^ConTer6on in- 
to white oxide, ib, 

liquid, produced by dtilhlv- 
ing phofphuret of fnlphur in oil, 5-^ 
Luminoui propertSe! of, 6 
Phoiphuret of fulphur decompofec water 
and atmofpherie air, 4— May be em- 
ployed a! an eudiometer, ib*««Decom- 
pofca nitric acid, 5—-I! Iblabk in fat 
olla, ib.^In ether and volatile oila, and 
fparingly in alcohol, 6 — ^AceenSon hy 
oxlgenised muriatic acid gaa, lb.— When 
inflamed it burna in nitroui gaa and ni- 
troua oxide, 7—Combuftion in a va- 
cuum, ib.— No change of temperature 
produced by ita formation, ib.— Mote 
poiibnoaa chan phofphorui, ib. 

Pinel, 140 
Poole, 37 

Preponderance, appancus fer llluftrating 
the dodtrine of, 59 

Prince, Dr. letter from, refpedting hU 
air-pump, 235 

Products of chemical analyfii, apparatus 
for drying, 212 
Prouft, 36, 132, 201 
Pruflic acid, method of obtaining it pure, 
*34 

Pfycological remarks on the fpedrei pro- 
duced by difeafe, x6i 
Purification of phofphorus, iropoflibility 
of, 132 
Purkis, 41 

Pyrometer of placina, 89 


Quadrant, refledllng, improvement on, 
219 

Quadrupeds, new, 141 

Itaiiiond*! 
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RuMMid^s journey to the fummlt of Mont 
Peiduy »5o * 

Refradlionf horiionta1| obferv'ations on 
the quantity of^ 46-— la not the fame as 
refledlion, 4S— 'Attributed to variations 
in the temyeraturei 49— Table of ob- 
(ervationsi 51 

Regnier*t padlock of feclirity^ 43— Re- 
marks and annotations on, 45 
Refin from ambergris, properties of, 186 
Reverie, a ftate favourable to the pro- 
duction of fpedres, eaqi-^lnfiances, 
030 

Richter, 135 

Ritter's experiments on galvanic pheno- 
mena, aai 
Roi, Col. ayo 
Roth**, 73 
Rutter, 109 


Sabres made of native iron, 190 

Schaub, 134 

Scheele dilcovered arfeuiq^ed hidrogen gas, 
200 

Sciences, antiquity of, in South America, 
246 

Screw, meafuring, 247 

Seguin on the febrifuge principle of cin- 
chona, 136 — AbftradI of his enquiries 
concerning fermentation, 221 

Sextant, its nfe in aeroftatie obfervations 
liable to error, 196— Additional appa- 
ratus to remedy the defed, 197— .$uc- 
cefsful refults, 198 

Shadows, coloured, memoir on, 282'-* 
Phenomena of, ib.«>»Obfervacions on 

* their nature as produced by various 
caufes, 283— ‘General tcfulc, 285 

imichfon*s, Mr. analyfis of fome cala- 
muMf, 74 

• Voi.. VI. 


Soda, carbonate ofi found efilorefceAl! 09 
walls, 2ii«->Method of obtaining pure, 
*93 

South Anferica, curious particulars re- 
fpedting, 242 

Spaniard, faid to be infenfible to the ac- 
tion of heat or powerful acids, 139 

Specific gravity of gold fingulady affefled 
by alloy, 157— Various circumftances 
which affed, 158^— Caufes of the vs* 
nation enumerated, i59-«Tabli of, 
160 

Speftres, memoir on thofe produced by 
difeafe, 161^ Attempt to explain them 
by natural caufes, 229 

Speculum of a refleding telefcope if af- 
fected by change of temperature, i€ 

Spinoza, 172 

Square, reticulated, method cf conftruc- 
ting, 247 

Surs, caufes which afTedt their apparent 
magnitude, 14, 15 

Steam, its force the fame from all liquids 
under the fame conditions, 258, 267, 
271— Is capable of becoming liquid, 239 
—Its mechanical a^ion different front 
that of gafes, ib.— Method of meafuring 
the force of, 260— Examination of the 
progreilion of its force, 262— Table of 
its force at every degree of temperature, 
264— General law of its expanfion in 
air, 271 — Has no chemical affinity with 
gales, 273 

■ engine, method of equalizing flm 

motion of, 218 

■■ ■ ■■■ valve, (elf adliog and reguUting , 
249 

Steinacher, on pharmaceutical preparations, 
130 

Stones, meteoric, X35— Theic ‘axlfteact 
fully eftabliflied, 187— Hiflory of thre* 
new fpceimens, i8| 

St. Amand, 188 

St. John's wusTf dbctoictl gsaoitnatlonnf, 
ft86 

c iuiphuv 
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i/t mgwAtk i^ni eflMdSeiiit on 
109 

>■" ■ ' ■ ■ ■ of potaih» compofitioa of» too 
9f Ibdif ^rvpind from gypfufn» 
64r-Foufid efllorefcent on lr«tl» in two 
ibttty no 

of sinc^ cemftt&ent parti of* So 

Ss^Stef, analyfis ef« 94— Experiments 
on tlie aftlon of ici^ with* 9S 
gf leady component parts of> 

54 

■i* ' ■ ■ « gf pota(h| component parts of^ 95 
'**< 42 kMigei prodaeed on^ hy heati ib« 
iilpltgf I cxpetimentf and obfervetions on 
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